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IGHER education and higher earnings go hand 
| in hand! To aid men and women in develop 
ing all their possibilities for personal advancement 
the National Educational Alliance has now put all 
of its famous 57 courses into book form—THE 
POPULAR EDUCATOR LIBRARY. These 57 
Reading Courses—prepared by educators from such 
famed universities as Yale, Stamford, Northwestern, 
Stevens, Cornell, and many more—cover a great 
range of subjects. They provide a broad training 

lers in EVERY field to success. 


scope would ordinarily cost you 
nd years devoted to. school_and 
Yet ‘through "THE POPULAR EDUCATOR 
LIBRARY ‘you ‘can educate yourself quickly in. your 
spare time at home—at a cost of only a few cents per 
ject!" Note that in each course the instructor-editor 
n eminent educator carefully chosen for his specialty 
rom one of America’s great niversities—every one an 
Authority of the highest standing! 


Think of Studying Courses of Immediate Practical Value... 
ACCOUNTANCY, PSYCHOLOGY, CHEMISTR’ 


The Higher Education 


now yours at the Miracle Rate 


IMAGINE! Eminent educators especially chosen from 47. gre 
universities such as Harvard, Pittsburgh, M.I.T., Oregon, Notre Dar 
Princeton, and dozens of others, bringing enjoyable instruction to ¥ 
in your own home, for about 1 cent a lesson! Think what this mi 
today—to have the advantages of a higher education when America 


jom of all time! ‘Think how you can cal 


in—through a bigger job—bigger business—bigger earnings by ente 


i this golden era with the equipme 
the N.E-A. brings you this training 


Be'Luse Edition, check box in coupon on opposite page. 


MATHEMATICS, ENGLISH, ete.,for onlya few cents each! 


INO longer need you believe the old saying 
that “there is no royal road to knowl. 
edge,” for the ALLIANCE has surveyed and 
paved the path for you—and has made a 
higher education, PRACTICAL KNOWL. 
EDGE FOR ALL, available at a cost that 
is probably less than you now spend for 
your daily newspapers. 

Take, for example, a subject like PSY- 
CHOLOGY. If you had to attend lectures 
on this subject in person at a college, it 
would cost you hundreds of dollars—and 
even an elementary textbook would cost you 
three or four dollars. Yet the NATIONAL 
EDUCATIONAL ALLIANCE brings you a 


_ AL! NUW—Bbring this VU. 


complete and practical survey of this useful 
science in 38 individual lessons by an emi- 
nent educator especially selected from North- 
western University—AT A TOTAL COST 
OF LESS THAN 35 CENTS! 


Learning Made as Enjoyable as Reading! 


These 57 Courses enjoyable as reading 
popular picture magarine. ‘They are so varied 
Sppeal. so absorbing in interest that you wi 
Gevour the, lessons without realizing that you are 
“studying.” Every Course is carefully graded and 
easy fo follow. Every illustrated lesson is short 
enough to be absorbed in a few minutes. Your 
find retains what you learn without effort—and 
Opens ‘to. new new achievement, and 
renter tarning possibilities than you have ever 


-trained man! Not 
uly a miracle 


(oe 
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of about ¢ a Lesson! 


POPULAR 
EDUCATOR | 
LIBRA 


POPULAR 


EDUCATOR EDUCATOR 


LIBRARY | 


‘ 57 Complete Courses—1585 Illustrated Lessons! 
Prepared by 61 Eminent Educators Selected From 47 Great Universities! 5120 Pages! 2437 Pictures! 
e. 


MEA Bhy.De Php, ‘Quirke 
Abate & PAA 


Tyrrence T. Philosophy. Harry A.Over- Spanien, Francis MC Ker- 
Se. PhD. streets AB, B. Se 


Mistery. Ancient, European 
‘and Modern. Walter Rode, 


raphy. 8. G.B. 
“Geseral Editor, 


Tibor Kerekes, 


Kconomies. Frank T. Stock- 
tora Bk wD. Ph.D, 


Jourmatism. Grant M. Hyde, 
a ay 


in. Roy lerrarh,  Physlolony and Anatomy. 
RB AEX Pa iE Margie Waikmeieh, BS 
xD, 
English Literature, Hoyt Law. E Karl McGinnis, Psychology. Adam R.Gilli- 
Biotogy.,John 1. Gerould,  Hi"fiudson. Ph. M3. De fred, Be 8: Bn, PN, D, 
Ph.D. 
Business Engiish. John French. Earl F. Langwoll, Mathemati 


William Radio and Television. Rich- 
AB: aD Fay A,B, 


write, BAL MA, PhD. field. El 
fasicott Bb. 


th 


: 1 NATIONAL EDUCATIONAL ALLIANCE, Inc. 
37 West 47th Street, New York 19, . 


Please reserve for me, for free examination. set of the 10.yolume 
Enjoy 5 days’ FREE examination of these 57 courses, bleh fet gta 


in 10 superb volumes. in your own home. If not 

Pdelighted, return them will not 

ved that 

greatest educa- 

tional value—then keep the Library, and remit, in 

y monthly installments, the incredibly low bargain 

‘at the rate of cent a lesson! Only a 
Timited number of able. 


High paper cost makes reprint unlikely. Avoid 

disappointment, Mcil Free-Trial Coupon NOW! 
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MECHANICS AND HANDICRAFT Monthly 


VOL. 154: NO. 1 


—_ 


EDITOR: Perry Githens 


Newman, Volta Torrey. aT Eprron: Howard C. Jensen. 
& HANDICRAFT EDITOR: Harry Walton, 
ASSISTANT MANAGING EDITORS: Hartley E. I 


MANAGING EDITORS: Fred O. 


.e, Frank Rowsome, Jr. 


ART. ASSOCIATES: 
Jr, Richan! Meser, 


Sneigr Robert B. Sie 


PHOTOGRAPHERS: W. W. Morns (Chie, 
Luckett, Orlando Guerra (Darkroom). 


ITOR: Andrew R. Boone (Los Angeles). 
PUBLISHER: Godfrey Hammond 


idge, 
gette Sparks, Ruth Westy 
ESPONDENT: John F. Looshrock 


CONTENTS FOR JANU. 
Cover Painting by Ray P 
Science News 
‘These Men Are Not Jugglers 
Rays Trip Tiny Trap 
Fire M R 


Cadillac Cats B Weight. 
Here Comes High Comp: 
Biggest Motorized _Crar 
New Office Is Garage, Too 
Has Fluid Clutch, 
ettles Some Cold Weather Blues. 

nts from the Model Garage... 10 
Modal Cars Built on Production Line. 
Midget Car Sold in Kit Form, 


Inventi 


Tr neal Fish Test Water 
Is Won't We 


7 
New Ideas from the Inv 
Luggage Sprouts Wheel 


the Navy Wants Supercarriers 
Strong Must We Build Houses 
How: Ultrafax Works... 
Firemen Lea 


way Bottles Save Time.. 
Coal Mining Made Easy. 
Hom Shark Gun Can't Miss., ol 3 
Ne to Make Paper Boosts Supply 
New Products 

¢ Forecasts Weather 
Giant Gun Mixes Cement.. 
yar Blocks Make Walls, 


in 
How Rock Becomes a Slate Rool..... 
Heated Driveways Lick Ice and Snow 
Super Live Steamer Rolls into Shop. 


Aviation Dumnons Cut Contours 
Look, Ma, No Hands. Wire Improves When Soakec 

Outboard Boat Folds Up. 
Masking Tape Has Apre 


Dart Is Supersonic 
New ‘Copter Almost 
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CASH IN on your HIDDEN TALENTS 


Locked in your mind may be the germ of a valuable idea 
. an undeveloped aptitude . . . a hidden talent. And the 

key that can help unlock those capabilities of yours is 

training—sound, practical, down-to-earth training! 

Helping men and women bring out the best that's in 
them has been the job of I.C.S. for more than 57 years. 
In every field of industry, you'll find leaders whose skills 
were developed through study with I.C.S, 

They are the ones who sensed a latent ability within 
themselves —and who proceeded to do something about it. 
While others (equally gifted, perhaps) plodded along in 
routine jobs, they mastered I.C.S. Courses . , . qualified 
themselves for rich rewards. 

You can develop your hidden talents the same way they 
did. Start today and be ready for tomorrow's opportunities. 
Here's the coupon to mail: 


‘Communiestions Courses 
w Serene 


ieey 


oo9c90 oo0 
29207; 


rt ae 
Comber Osaer 
ec Qc! Boat 


3 Somat 
Stuur Stae St taco Re steam Ene. Fre Mactan 


‘O Stenoeraphy 


ty a ortng Mout AM te. PM, 
Pretat Position Emoleyes by 
‘Sovcia ition rates to member tthe Armed FrcenEnrtment ender GU. Bil and PLS aoroved for Wold War I Veterans 
‘Cannan tendents sors count Interoabonn Coerensonsence Schone Canaan Lid. Montel, Caos 
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1949 GOVERNMENT JOBS 
RAILWAY 


CLERKS 


and other 
Civil Service 


- . Positions 
ee 


Start as high as $3,351 


Railway 
regular ¥ 


75H) th frst, year of 
‘rat 


i e tf di y 
inte . 
Ss 
4 TRAVEL FOR “UNCLE SAM” 


attal Clerks on I 
‘4 oft duty” 
Cduty thelr pay eontinin 
working. Ther travel ia a pass 


When they grow uld, they are te 


sifene are 
piste Pa 
i . Th 


Get Free List of Positions 
lowing eutrpon, ‘Te 


Bill ont the f 


it off and mail 


Rush to me. ¢ 4 full description of 


POSTAL | 


1, § Governme 


of iilustrated 40-paze 
book. “ttow to. 


jobs with 13) List of 
VFell me how to qualify for one | 


8: Government. Jos! 1 
Of these: Yoh 


Mislay I, Write or Print Plainly. 
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and Equipment. 
Focusing Your Interest. 
Improving Your Enlarge 


Deck Table... 
Substitute Mount for 
Dado Jig Cuts "Em Quickly. 
What's Wrong? 


ngle-Iron Model 


Overhau 
Pipe Cou ip 
Table Centerplece Illaminates 
Shop Stands Built of Pipe, 
nnters_ Work. 


Golf Club Makes Pen Stand. 
Plants C Midget Trough. 
Acetylene Starts Model Engine. 
Kitchen Tools Kept in Cabi 
Aluminum. Foil Goes. to. Work 


Metal Wrap Repairs Handles. 
Landing Gear Absorbs Shock. 


Takis Keep Wind from Shaking TV. 
Low-Cost Parts Test Radios. 
Amplifier Built on Speaker Fra 
Coils Wound with Twin Lead. 


Departments 


What's Your Ingenuity Quotie 
Voice of 


New Shop Ide, 
Keeping the Hi 
News in_Electronics.... 


TO THE READERS OF POPULAR SCIENCE 
An Offer of Useful 


HOSPITALIZATION 
INSURANCE 


for Individual or Family Groups 
HELPS YOU MEET HOSPITAL EXPENSES in Case of UNEXPECTED SICKNESS or ACCIDENT 


Individvels or fomlly 

pon certification of 

the Compony. behind 
by rar 


4 sudden illness of ecldant demands Hospital care, you may 
4 Hospital in the U.S. or Canada, 
a you live, Your North Ameri 


DLALIP sateen Soe, $19 9000 


for certain Condl- 


Accidental ting within 90 days 


oath fret 
Soeee oes (oer 
ier rstizesesr: $2QQQ00 


ng 
fence). 


Flex each child weds aye 18 wld Te por month 
Tor Matway der (See = 


We'll Send You FREE BOOKLET 


Mating tha conn aces yo cade no ution whaler Me sea wil eal Maing rd 
you ano ie ised RS pevacy of your wn home sl Sota | wolves 
UIRSTCRE Rserean Paley. As Kpphctiee wil be wechored shoaid'you doce to inn 


NORTH AMERICAN MUTUAL INSURANCE COMPANY 
Dept. PS-19 North American Bldg., Wilmington 99, Delaware 


Please send me without obligation full details about the North American Hospitalisation Plan 


a 
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Find OPPORTUNITY Where DEMAND is Great! 
AUTO BODY and 
N FENDER REPAIRING 


Youmen who are tiredof being rutted in your job should 


; look intoa field where demand ishuge- 
ication of growing even larger! Suc] 
BODY and FENDER REPAIRING. As long as there 
are cars gon the road, there'll be dents and bumps to be 
ixed, body repairs to be made, replacements of worn or 
damaged parts! The more cars—the more WORK ! 


‘The man with ambition recognizes great opportunity here for life- 
time work, either ate depesiable ob or ik hie own business, For 
AUTO BODY and FENDER REPAIR is the kind of business which can be 
Training, ater started with small capital. And, what's mor AUTO BODY and 
Moms siaty. FENDER REPAIRING, as taught by UEI, is easy to learn! No 
Previous experience nor hi zh school education is necessary—what’s. 

needed is a liking for mechanical work. 


tags ory sesatst. | Old Established School Offers Practical Training 
apais and saistenanes. HOME STUDY AND SHOP PRACTICE 
REFRIGERATION UEI's Course in Auto Body and Fender Repairing is arratiged so you can begin 
Serving and instalation (1 Jourstady inspare time, without interfering with your present job. You learn 
ed sored stchiice, belt iano aod ny 
ail commercial and te Jects. ‘Then, when you have completed your home study, you continue your 
types. Searae ere in ce ee eens ete eho ener) jou receive practi- 
AIR CONDITIONING | Soi foncers, the replacing of door pancia and turret tops, bse of to 
Installation, operation “ ting, acetylene welding, under personal supervision of capable ins! - 
ce home 
wate gm GET FULL FACTS FREE! 
Riba UE has tninedthooaands of men for new opportonh 
WRITE ORTON Malan, ead visdonts aretmsting goods if vou want tote ahead, 
v 


‘portunities. Don't wait—investigate now. 


— ae ares 


5 
| Utilities Engineering Institute, Dept.319-X | 
2523 Sheffield Ave Chicago 14, IMlinois 


‘Yes! Send me the facts FREE about the field 


Founded checked below. 
1927 TE DAuto Body and Fender Refrigeration 
ws I ODiesel © Air Conditioning 


NAME. was 


Address. 


INSTITUTE 


2523 SHEFFIELD AVE. CHICAGO 14, ILL. 


City 
DCheek here for speci 


E80hR---------State.. 


information if you are under 
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BETTERIN’ the VETERAN 
2 —a story about 


had three choices back in 1946: INTERNATIONAL CORRESPONDENCE 


SCHOOLS 
Helearned hehad some 400 courses 


to choose from. Each course sound, authorita- 
tive, easy to follow. Each course a gold mine 
of practical information. 

So /~\ enrolled with I.C.S. and studied 


IN HIS SPARE TIME. 


is making good—in his studies and 


ON THE JOB. 


As a trained man, there will be 
practically no limit to how far he can go. 


He picked No. 2; came up with a brand-new job. 
He did well—too well, in fact. 
got stuck. 
He reached a point where he 
could go no further 


WITHOUT ADDITIONAL TRAINING. 


d was entitled to that training under the [4 «) 


is like thousands of 
G.I. BILL. veterans who are 
cashing in on their 


But he couldn't afford to quit work to go to Chee tt couch LOS. 


school. He had to learn and earn at the same time. 


~ 8 WHAT HE DIO WHAT ABOUT YOU? Do you have enough 

: : training to carry you to the top? Here's the 

&%, > SO HERE'S Wi ie ‘coupon that can help open the door to a fuller, 
3) mailed a coupon. It put him in touch brighter, more reward- 


with thelargestschoolintheworld, ing future for you. MAIL /T TODAY! 


BOX 7622-M, SCRANTON 9, PENNA, 
\itdout cot or eben, please snd me fl particulars aboot the course BEFORE which | have marked X: 


‘Chemnintry Courses 
2 Sromen! Engnaerng Wot, Metal 


1 she Fitting 
Teolmaking 


2 
a 
: 
Hl 
uy 


Motor Trae" Postal Civil Sevice 
Aetaing'C) Reta Store Mananrnnt 
SSismanse ‘D Secretar 
Sion Lattin 
Sean Stenoeraohy 
Tate Manaeemant 
‘Conditioning and 
Plumbing Courses 
Ke Condvonne 
Heating 2 Plmbine 
etdgwrtion Steam iting O 
Name. Ae. Mowe Assess. 
city — Stat Moning Mout. AM PM. 


Employes by 
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'[ love to teach dancing 


in a fraction of the usual time! 


“I'm so excited about "The New Arthur Murray 


Lola Aes. Way’ of teaching dancing. It seems like magic 
Murray tencher the way the Fox Trot, Waltz, Samba, Rumba, 


all develop out of his new discovery, "The First 


‘To Popularity’. 
| __ “Beginners are thrilled to find they go danc- 
ing after only one hour . . . and amazed how 
little it costs to learn. And right now we have a 
a a . special half-off price that saves you even more. 
But why don't you come in to the Studio for a 
FREE dance analysis and see for yourself what 
"The New Arthur Murray Way’ can do for you.” 
PROOF voucan \_\| \| 
4 7 
Dance After One Lesson! \ \ / 


The Samba’s such see how quickly you can learn 


fun and looks so tricky uk 
“The Rumba’s a great woke ie to dance “The New Arthur 
favorite,” says Made- wade Tee ees Jove Murray Way.” Send for the 
leine Murphy. “It’s T'yons. “And, you ean ound” now! It 
such fun to see abe- {earn it invam hour inating, ei 
inner do this'gey thanks to-The New fetaining instructions n a 
lance after just one Wii Mermae Way? dances. Clip coupon below. 
lesion. Teaching real- 
Iyisfunthisnew way.” oor, 1949 Anus Morey he 


poo - 5 


ARTHUR MURRAY STUDIOS, Dept.10B (Consult | 
telephone directory for address of nearest studio, or 
write Arthur Murray Studios, 11 East 43rd St., New 
York 17,N.Y.) Please send me your magazine, 
“Murray-Go-Round”, 44 pages of pictures, dance 
news, instructions. I enclose 25c. 


ARTHUR 
MURRAY 


H 
| 
! 
| 
! 
| 
I 
! 
4 


NAME. 
DANCE STUDIOS FROM COAST TO COAST | ao ppess. 
Visit the one nearest you cry. nt state 
for a FREE dance analysis L = 
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MORE MONEY::s;s a 
BETTER JOB 


YOU'RE in tie 
biggest competition — yes, 
the biggest battle in the 
world — that of making a 
living. You have to work 
for a living—so does every- 
one else. Competition for 


promotion is keen—people all around you are looking 
for more money—a better job—and s0 are you. 

You can get a bead start. Other men have—and in 
a short time you should be able to out-distance those 
who have no progress plan, make more money—have 
a better job—a more certain future. 

Few people prepare themselves for that promotion— 
that better job and more money. Not many are making 
any special effort to learn outside of the time they put 
in each day on their work. They're taking the long, 
hard road to success. How about you? Are you, 
too, taking that same old, winding road—with its 


many disappointments and heartbreaks? 

Here at LaSalle we have been training ambitious 
men and women for success for more than 40 
years—enrolled hundreds of thousands of students 
—and our files overflow with grateful letters from 
students who have attained success and earn- 
ings far beyond their fondest dreams. 

Perhaps we can help you—at any rate it will 
be well worth a three cent stamp to mail the 
coupon below. DO IT NOW! Just check the 
field of your choice and we'll send you full 
information on that field without obligation— 
plus “Ten Years’ Promotion in One"—a book 
which has helped many men, It may be the 
turning point in your life to a successful carcer, 
and more money, 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 


M23.) Chicage 5, It 


Your Competition 
is Keen 


EXTENSION 


LASALL UNIVERSITY 


A Correspondence Institution 
417 So. Dearborn St, 


money. Plecve send me you | 
on the training course 1 
w—plus “Ten Years! Pro. 


: 


rity | 


CO Migher Accountancy 
DEP.A. Cooching 
Bookkeeping 


O Trattic Management 
Ci Feremanship 

Qo C Industrial Mgr. 
Clow: LLB. Degree C Stenotypy | 
Business Management (Machine Shorthand) 

C Selesmanship | 


Ree —————————____ 


Toe 


Siva! Address 


Zone ond State 


CLIP AND MAIL 
THIS COUPON TODAY! 


sanuary 1949 9 


MAKE EXTRA MONEY WHILE LEARNING 
Early in my Course I show you how 
to earn cash by fixing 
neighb Radios 
in spare time. 


COURSE INCLUDES 


TELEVISION 


eo 


- v J 
You Bump y YOU BUILD (5 YOU PRACTICE FM 


I TRAINED THESE MEN FOR GOOD PAY JOBS 


Now My Own Boss 


N, R. 1, trained my beother 


4 Good Job In Ratio Station Has Own Radio Business 
“Servios os three oF four “Am Chief Engineer of Station “After finishing course, opened 
ours an evening and my WORD, in charge of - my own Radio shop, Can 4 
monthly average is. $75," Owe all I know about Ri praise your training too high 
B, HAMRICK, Houston, Its ti TT. 


‘Tem, DETTE Suan 


VETERANS °° fsr2""s,, 
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ECHNICIAN 
at Home tn Spare Vine 


KNOW RADIO-Win Success 
Train You at Home 


nant, 8 good-pay See What N. R. I. Can Do For You 

RADIO - T VISION ys 

Industry? Want am 
Radio-Televisto 


Smith, President, Dept. SAPS, 
Radio Institute, Pioneer Home 


yours. to ‘keep, 

Make EXTRA MONEY in Spare Time 

gee start sending © National Radio instit 

AL BOOKLETS. that show you" how 

> make EXTRA MONEY Qsing ntightory P Mail me FREE Sample Lesson and 6i-page 

Badios in spare time: Fro heresies a short took_ about. how to\win success te. Radio 

Hep to your own shop, ora sood-pey Regios an (io saloeoas 
{aion servicing Job. Or get into Police, ill cal write plainly.) 

mm Marine Hadio Broadcasting, Publis 

Adiress worl, ete, And think of opbortuat’ DP Name 

ties inthe booming’ Television, fndustey. 


So revevssion 
= ((eerentes 


0 City : Zone.. 
4 7 Check If Veteran Approved For Trait 


L--- = SS ee 
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_ BEYOND EARTH 


What Strange 
Cosmic Power 
Influences Humans ? 


By war Ricttt does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif- 
icent worlds, are Cosmic forces which influence the life of every 
mortal, As iron filings respond to the attraction of a magnet, 0 t00, 
your acts are the result of an impelling influence upon your will. Just 
as the unseen Cosmic rays give the earth form and substance, #0 too, 
from the infinite reaches, an it ible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force—why, then, should YOU not understand and COMMAND 
TT? You are like'a pendulum either to be swung forward to happi- 
ness and the fulfillment of your dreams, or backward into discourage- 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticipation? m to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek, 


For You — A Gift Copy of the Sealed Book 


Not for the curious nor the skeptical, but for the modern man and 
woman the Rosicrucians, a progressive movement of thinking per- 
sons, offer a free, 
truth about these phenomen: 
and which make for freedom and att: 
Day AnD Ace oF Mastery. Throw off the age-old custom of— 
“Jet life be as it may"—and learn to create it as you wish it 


The ROSICRUCIANS 
(AMORC) 
SAN JOSE. CALIFORNIA 


USE THIS GIFT COUPON 


Sete KSW The Rescracme (AMORC) 
Rencrucan Park, Sen Jones Calerni 


Scaled Book, wich tlle bow 1 may eben the 
‘Sonali soa ie Gane fret which 


The Resicruciens ere NOT @ Religious Organization 
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AUDELS CARPENTERS Ls BUILDERS 
z GUIDES—(4 Book Set ae 
"i 


cat ey 
Cc 


008 Panes Covering Working Pr 
at sae Soot If 
Fingiey 


Vat sseetial neers were leet 


AUDELS PT ooenAL "WORKERS 
HANDY BOOK.. $1 _AN AUDEL GUIDE IS A GOOD FRIEND! 
Fe Step Up Your Own Skill with the Proctical Facts and Figures of 
Save time and money with right methods, short cuts, 
saving ideos. CHECK NOW! You can look over any 
Audel Guide in your home. Stort the Easy Payments if satisfied. 


wee oe CUT HER Eom oe oe 


MAIL ORDER 


Paupet, Publishers, 49 W. 23 St., New York 10, N. Y. 
Please mail me for 7 days’ free examination the books 
pte MATHEMATICS marked (X) below. I agree to mail $1 in 7 days on each 


book or set ordered, and to further mail $1 a month h 
CALCULATIONS For Mechanics $2 took or set ordered until T have paid the purchase price 
BPP°ic am not satisfied with Guides T will return them. 
DAUTOMOBILE GUIDE: 1700 Pages - 
HESEL ENGINE M1 Popes’ 
CWELDERS Gui ee 


RubEtS" SHEETMETAL 
nePATTERN LAYOUTS . 


ia pint ‘i 
peraiors & siden 


Pai 

SRePelota lon aA espaitentef oun ini Pages 
SHEET METAL WORKERS Handy Book, 388 Ps 

ESHEET METAL PATTERN LAYOUTS, i100 

oaths of eee stone welding eluting silage wr A 


won : 

AUDELS MACHINIST KTOOLMAKERS “Mechanica Brawine oops 20 tire 
$$ nnd CALCULATIONS, 100 Pouce 

ECHARICAL DICTIONARY. 264 P 


RoWistne: Heokuns of All ‘Tepes Blecte 
Sannlngs'1000 ates Fully Hfustrated. & Todexed 
LS El re 


M4 2 id@RAMS $1 


Se eee 


meh nite ie 
aoaite RADIONANS SuIDE 


‘practical understanding of radi 
Sstaton ‘Felerision ete 


iid f 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 a tmployed by. 
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1 Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 
and Make Tests to Prove the Theory! 


LEARN RADIO 
to MAKE MONEY! 


LOW COST TRAINING — EASY PAYMENT PLAN! 


You Learn at Home How to! ~~ 
Build and Test Dozens and *% % 
Dozens of Circuits — Simple ~ 


and Complex! Pra SS 


rou 90 
over 175 
nervcrve i OO ete "A 
expeniments 


YOU BUILD 
ALLTHESE TESTERS 
++++++ AND MORE! 


£ a 


2 Ody. 
AST! ‘ ia] es 


SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you F 


e SEND FOR MY \e 
VALUABLE 
WAL FREE BOOKS! {J 
A d f . 
GL Training NOW! Two Locations : 
Under Public To Serve You Better! 
Laws 16 and Mail Coupon to Location | _____susee. ' 
346 Nearest Your Home et een | 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
Provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-4 DISTRICT NATIONAL BUILDING @ WASHINGTON 5, D. C. 
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Letters 


The Li 


Maybe you do not agree with Col, Lind- 
bergh, but I certainly do, He was only try- 
ing to tell this chaotic world that the only 
way to real and lasting peace is to return to 
the religion and faith of our forefathers, 
Wurrxey J. Youxe 


th Letter—Pro and Con 


Kokomo, Ind. 


-.« Please advise your circulation depart- 
ment to cancel my subscription, as I do not 
care to find spiritual values attacked as you 
have done in an environment unsuited to 
such. 


Joux D, Hexny 
Flushing, N.Y. 


.... It seems to me that, while some of 
Lindbergh's ideas could be more wisely 
phrased, you have misinterpreted his inten- 
tion, which was not to criticise the scientific 
spirit, nor to personify science as an embodi- 
ment of evil, but to point out that science 
cannot take the place of religion, and that 
the use of the products of science must be 
controlled hy moral force which springs 
from religious insight, 

(Mrs.) Franx Porren 


Charlotte, Vt. 


Your remarkably forthright, courageous 
letter has won me to PS for life. . . It is writ- 
ing like this that demonstrates the unselfish 
search for truth and the welfare of one’s 
neighbor. 


Morais Isaacson 
San Lorenzo, Calif. 


Your editorial is to be commended highly. 
It is another strong argument for the id 
that scientists can no longer isolate them- 
selves from society but must, like other citi- 
zens, take part in the struggle for man’s mind 
which men, not science, are waging. 

J. L. Gross 


Los Angeles, Calif. 

PS has been a member of my monthly 
‘musts” until the October issue, Your open 
letter to Col, Lindbergh has impressed me 
as being more devastating in its moral and 
spiritual attack on human souls than has 


NWN TORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 


the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS © — COPYRIGHTS 


142-T VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 
Registered Pot 
142-T Victor ing, Washington 1, D. C. 
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experience during your Northrop training. 

You will want fo read this booklet ... if you are inter. 
sted in Aviation..ifyou want to make the most of Aviation’s 
big opportunities. Send the coupon for your free copy. 
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| 
Jackson Heights, N. Y. 


been the atom bomb, of which you lovers of 
Science are over-proud, 

Science, in my opinion also, must be con- 
trolled, for Science is striving not to “better 
humanity,” as you would have people be- 
lieve, but rather, our scientists are striving to 
attain levels of human reasoning which their 
God-given minds were not intended to attain, 

Rev. Dotrrry S. Kuprikorr 

Scranton, Pa, 


. ». [believe Lindbergh's writing is as far 
superior to yours as his flying would be. 
E. L. McGni 


Greeley, Colo, 


. «Tsay thanks to Colonel Lindbergh for 
his book, For, if it had not been written your 
very fine editorial probably would have 
never materialized . . I feel that you 
cism helps all to obtain a firmer grasp on 
their sense of values. 


Frank H, Fry 
Philadelphia, Pa. 


Your attack on Col, Lindbergh is alto- 
gether unjustifiable, He is not attacking 
seience; he is only pleading for a right view 
of science. , . If you n answer to him 
it would be more becoming to publish it on 
his own scholarly level, instead of resorting 
to a cheap journalistic tirade which is evi- 
dently little more than cheap publicity seek- 
ing. 


Lawnece Kossrren 
Hartington, Neb. 


Congratulations on your letter, It was 
excellent! More of this type of precise, sci- 
entific thought should be used in a worl 
where “half truths which are whole lie: 
are so prevalent. 


Frank Banruss 


Three cheers for your splendid letter to 
Col. Lindbergh. . . It is not unlikely that it 
wi ars from now together 
with that of your distinguished predecessor. 

J. ALLEN Yacen, M.D. 


Paterson, N. J. 


. .. There is only one group of scientists 
who accept moral responsibility for their dis- 
coveries, the medical profession, How well 
we are protected from the injurious use of 
drugs! When other scientific groups accept 
a similar moral responsibilty, then, and then 
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only, will all of science work for man’s bene- 
fit. 

Munuex E, Joutow 
Brandon, Manitoba 


. No, Lindbergh is not eonfused, but 
you confounded. Evil forces don’t make 
themselves but are the products of man- 
kind’s unrestrained jealousies, hatred and 
fears... you may kid and confuse your- 
self but not the PS readers who have read 
Lindbergh's book, 

Rosert F, Maniroip 
Philadelphia, Pa, 


. The paragraph of Mr, Lindbergh's 
book which you chose to attack is absolute- 
ly true. Mr. Lindbergh does not say that 
seience is not good; he says that man’s mis- 
use and misdirected emphasis is bad, and I 
agree with him, To discuss the dangerous 
aspects of a bull doesn’t mean that he isn’t 


good to eat. 


Boston, Mass. 


Frank S, Cunistian 


Heartiest congratulations on your sane 
and stable letter to Col. Lindbergh. 

‘As long as such clear voices as yours can 
reach wide audiences in this country, we 
still have a democracy. 

Let’s hope both science and democracy 
continue to develop in this country without 
faltering Thanks for being alert and 
pointedly intelligent. 


L, R. Hanan 
Cleveland, O. 


I wholeheartedly agree with you, 
and Ido not see how Col. Lindbergh can 
blame science for the state of the world, 
Science is produced by man, and there- 
fore how can science be blamed for any- 
thing? 

‘After reading your idea I felt much safer, 
and erased from my mind the thought that 
the world would soon be utterly destroyed. 

Jane RyLANDER 


Chowchilla, Calif, 


Still a Firetrap 
Sir: 

I have read in the October issue about 
the fire-fighting equipment and safety 
(“Your Home: Your Own Firetrap!” p. 98). 
But nothing about building with materials 
that will not burn. Why do we tear down 


INVENTORS 


Unless an inventor is thoroughly familiar with 
such matters, he is advised to employ a compe- 
tent registered patent attorney or agent as the 
value of patents depends largely upon the skill- 
ful preparation of the specification and claims. 


For his guidance, the following are the usual preliminary 
steps which the inventor takes toward patent protection. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to the inventor in making his disclosure 
of invention. 


‘The inventor should date and sign his 
disclosure and have it witnessed by two 
or more persons who are capable of 
understanding his invention. The disclo- 
sure should then be mailed to the regis- 
tered patent attorney or agent whom he 


selects to assist him. The disclosure should 
be accompanied by a letter authorizing 
the patent attorney or agent to conduct 
a preliminary search among previously 
granted U. S. patents for similar types 
of invention. The patent attorney or 
agent then prepares a report of the prob- 
able patentability of the invention and 
recommends the further course the in- 
ventor should take, provided the report 
indicates possible patentability. 


This firm is registered to practice before the U. S. Patent Office and is 
available to assist inventors in the preparation and prosecution of their 
cases. The coupon below is suggested as a convenience to the inventor in 
starting action on his invention. 
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» VICTOR J. EVANS & CO. * Merlin M. Evans - 
Reginered Patent Attorney 
* 40.4 Merlin Building, Washington 6, D. C. . 


Please send me withont obligation a cobs of sour booklet “Patent Protection For 
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our forests to build firetraps when there are 
all kinds of materials that are capable of be- 
ing used to build that are fireproof? . . , 

The very existence of up-to-date fire pre- 
vention is evidence that we are afraid of 
fire. If we built of fireproof materials, we 
would lose that fear. . . 

T am building a house in spare time that 
has no wood in its construction. It is cheap- 
er and absolutely fireproof, Earth walls and 
concrete roof and floor. . . 

Ernest R. Cactey 
Carmel, Calif, 


Better have your mattresses, drapes, and 
other furnishings fireproof, too. 


ing Nature to Work 


Sir: 

Having long been keenly interested in 
heating homes by utilizing the energy of na- 
ture, a few lines in the November “Letters” 


section, page 18, arrested my attention: 
“There is some promise in MIT’s new high 
efficiency thermocouples, which convert heat 
directly into electricity. 
My studies concerning this subject lead 
me to believe that when someone properly 
combines the sun-trap (solar heating) 
the south wall with a bank of thermocouples 
in the north wall, no other source of heat 
will be necessary for a home, even through 
the coldest winter, . . , The electrical out- 
put of the thermocouples should be con- 
nected to a resistance-type heating element 
that is strung along the north wall near the 
floor so its rising heat warms the wall. . 
Automatically, the colder it becomes out- 
side, the greater becomes the temperature 
difference between the hot and cold junc- 
tions of the thermocouples, and the warmer 
it becomes inside. It works just as well at 
night and in cloudy, sunless weather when 
the sun-trap must depend upon storage or 
“tank” capacity, and it can be shut off when 
the sun-trap is fully saturated. . . . 
Gronce A, GERBER 


Roselle, Il. 


Work on a heating system using thermo- 
couples is already under way, but the main 
trouble at present is that the best of MIT's 
thermocouples are still not efficient enough 
to compete with conventional heating sys- 
tems. When these and methods of solar 
heating are perfected, Mother Nature will in- 
deed heat your house for you. 
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SCHOOL OF ART 


2150 Lawrence Avenue, Dept. N-2, citer 25, IM. 


MAIL COUPON Now No'o 


| Please send me 
Refrigeration an 
1 


: fT 
is Modern Photography, 
No Stlesman sill ca 
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Men... Get into the Television Business in a Big Way! 
Assemble and Sell Transvision TV Kits and Cabinets—Make Big Money! 


(ANSI 


offers ombitious men on opportunity to 
get Into Television now, and make big 
Here’s our 3-Polnt DEALER PLAN: 
1, $2! Biah-avolity television sets constructed 
by you from our TV kits, ot competition: 
bbeoting prices, 


Feoture, our Beoviful tine of exclusive 
custom-buill cabinets, designed 
ished to your customers” specification 


Moke profits from resale of the nationolly 


Folder No. D-1, or see 


your distributer. 


New... Transvision 10” TV Kit (Model 10A)—a Sensational Value! 
Gives Bright, Stable 52 Sq. In. Picture—Continuous Tuning 
EASY TO ASSEMBLE — SAVES YOU '/2 THE COST 


Want (a, tole 


yourself? Want to assemble them for resale at 
Wition "Model TOA 


olen << 
sly 

Ehanhelst Comes covmelote wit all:chonsaf douste il 
a0" fet toad 


Transvision MODEL 108 Ty tT bi 
Trnavigion MODEL 128 TV 


IF Dare CPereeserecversesesesecsecence 


NEW STREAMLINED CABINETS {2',7=2*yis!0n, Mode! 104 or 
alg walnut with beautiful rubbed nish, Pity aed, rendy for it 


Walnut Cabinet for 108 or 128 (Specity) i ciMet $4as 
Mahogany and Blonde slluhtly higher. 


NO TECHNICAL KNOWLEDGE REQUIRED FOR ASSEMBLY! 


NOW... A Complete Line of 
MODULAR" KNOCKDOWN, 


‘Fransvision's simple  steo-by-step Instruction Sheet, mbling a UNPAINTED CABINETS 
Television kit nol Bich tlt comes complete with ali-channel Goubte 
folded dinole antenna and 60°", of fead-in wire thet you con assemble and paint ino jiffy! 


Nothing else to buy! ‘Transvi ‘come in 

ies vaeeua nas comes cae 

F R E E 162 Transvision TELEVISION COURSE | | pg hed — "¥- — po mar 

with purchase of any Transvision TV Kit. | | Spice. cic. The units are simple and practical (i 

You don't need this course to assemble & Tranevision TY Kit, cause the | | Gheita*iod mga’ aa Mkts ae St aoe soon 
tot wast 0\geod introduction fo tlcviaion fan redex 

Foe Nee ne ener Gains | | Caer ple, shown above, as room for Tel 

Remember, you pay nothing extra for this course. Ask your distributor. | | Cayo”. COMPLETE Net 444.00, For other unila 

Se ieas ete fer aor Coal 


Ut Transvision Prices are fair traded; subject to change without notice. Prices 5% higher west of the Mississippl. 
TRANSVISION, INC., Dept. PS, NEW ROCHELLE, N. Y. 
For FREE 20 p. TV BOOKLET, Dealer Folder D-1, and Catalog, See Your Distributor! 


jon's “MODULAR” Cab! 


NEW YORK, N. Y. STATEN ISLAND, N. Y. NEW JERSEY PHILADELPHIA, PA, 
ephaareg euncnase paseo renee ore 
MRE fete? isco JERSEY aren 8 
PALLADIUM TELEVISION. Inc. LONG ISLAND, N. Y. Jersey City, N. J.: also:— 
ASABE TE LONGRARUANR EM Vio, GiatlaFaa ian. qq WASHINGTON, B. . 
pigs an NAP 
HONK, NY. those fo, “EET "cago, 
G > i. CHICAGO, ILL. 
waparagsagee MEER ey Reed rape SNES? tt sc0 
WESTCHESTER, N. Y. 
BROOKLYN, N. Y. aeuiee BOSTON, MASS. HOLLYWOOD, CAI 
mre ommmmane co REET e: "Setar SURPLSR SAS 


aanuary 1949 29 


Give yourselt the Backing of a 
GREAT GROWING. INDUSTRY, 


REFRIGERATION 
AIR CONDITIONING 


Refrigeration and Air Conditioning have 
leading place in fast growing fields of our 
time. Trained men paid well to service, install, 
maintain, repair, rebulld house- 
hold and commercial refrigerators. 
Important new developments such 
as Frozen Foods and many new 
industrial 


tioning In homes, offices, shops. 


START NOW—Full and Part Time Earnings 


There may never again be such opportu- 
nities for men who want better 

Jobs or business of thelr own to 
Efi 28 en, etound oor, and co up fant! 
(any started with smal! investment who 
Dullt good: growing business. Ifover 17ana 
Under 0 learn how you exn fet started. 
CONSULTATION AND PLACEMENT 
SERVICE WHETHER YOU ARE IN- 


Begin Trans 
me Direc 


nae, 


in" Yinining. Auto’ Mechanics for U. &. Army” Same 
{taining available to Jou now. The method that bs 
Fapld ‘progress possible 

‘VETERANS 


Fill Out, Cut Out, Mail Veday_ 


ES 
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el SURPLU 


Pestle 
SE300506e 


Nationally Advertised 
18 PC. SOCKET WRENCH SET 


ELECTRIC DRILL 


id Panama 25e od save 0.0 charges 
GEAR AND WHEEL PULLER 


BUILDING A ROTARY BEAM 
"TV. ANTENNA? 


ipa ra 


EXTRA! 


Beautiful tenth. 


SCIENCE IMPROVES THE 
AUTO a 


The Powermaster Wattage Regt it 


Cowe you get © complete, smooth gen- 

‘output control, The Powermaster 
will keep your bottery up ot ail times, 
Tights ‘brighter, spork hotter for better 
sorting. Wik 3 Pawermonter yout 


SCIENTIFIC ELECTRIC CO. saul: % 2232002"ou 


Learn 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 


train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the reat, modern Radio. Television an 
and eiowing deta at gical pay ip Bevadcasting ota 


Pl i Sey 
walt afte Hing a Practical, Interesting 

es See Uae et putea oct tute ine rf Mose Pu 

eee Sateltemnes ae ees 

Ecco i sre pope 

faites sat sey te 


pervs ‘ur own enn ‘4 
{ree sampie lesson is yours upon Tequest“une the coupon Below 


oth Resident ond 
Wome Study Courses 
Ofer 


You Learn by Buildin; i “remy with 
eieee ted Par A235 " 


APPROVED 
| FOR 
| VETERANS 


Check Coupe 


BS thee 


Picci anoe 
X Benin 

NATIONAL SCHO 
NEW PROFESSIONAL MULTITESTER onaNauits 
IncLubeD 


This rerutile texting. tnatrae 
ead 


ADDRESS. 


Saluable professional instruc re 


CEP EIDETATLs—sewo we couron Mp eh i stan 
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Everything in Radio 
at Lowest Prices! 


Radio’s Leading 
Buying Guide 


Get ALLIED'S 1949 Catalog 
—biggestandmostcomplete 


BUILDER'S KITS 
TELEVISION SETS 
I-FIDELITY SOUND 


AMATEUR GEAR in Radio, Get everything you 
THOUSANDS OF PARTS need from the world’s larg- 
TUBES, TOOLS, TESTERS est stocks of to: quality 

equipment—at down-to- 

BOOKS & DIAGRAMS orth money-saving prices. 
Everything for ~—- Have the advantages of 
Sikcien speedy reliable shipment, 


expert personal help, and 
complete satisfaction on 
every purchase. Get more 
for your money at ALLIED— 

adio's Largest Supply 
House, Send teday for your 
FREE ALLIED Catalog —the 
preferred Buying Guide to 
everything in radio and elec 
tronic equipment. 


Exporimenters, a 
Soundmen, Amateurs 


Chicage 7, Minos” 
O Send FREE 1949 ALLIED Catalog. 


Name... 
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An ASSURED FUTURE for You 
& Learn Profitable © 
WATCH REPAIRING “4 


BIG MONEY WHILE LEARNING 
Study at Home — or at Our Accredited School 
lete Home Correspondence Course or G. |. Approved 
snce School Plan. Also, Post-Graduate Plan at school 
or correspondence tudor 

Write Today for COMPLETE DETAILS to , 


American Institute of Specialized Wi ich Repair 


4q MECHANICAL DENTISTRY 

Lae Sree eh 

Bees aN ean 
ie 


money malin 
ane, 


fermion Wat’ is hot affected by the mn 
McCARRIE SCHOOL of Mechanical Dentistry 
207 NW. Broad St. Dept. 882 Phitade! 


BE A NOTARY PUBLIC 


Be a Notary Public. Largest legal supply house, 22 
cities, guarantees your appointment by governor if you 
qualily, equips you completely for $16.97. Ri 
public office. You certify legal pape 

made with your name, collect fe 
needed everywhere. Be one. Write 


STATIONERS EXCHANGE, Boerne 18, Texas 
TSESVOURTE Fars 


FOR JOINTING & CUTTING MOULDINGS PAGER 


with this coupon 


EXCITING FILMS Dept. P.s. 
2431 Hyperion Avenue, Hollywood 27, Colifornia 
PRINT YOUR NAME 


STATE en 
16mm[] Sound(} 


CHECK SIZE: 8mm(] 


BIG MONEY 
INDEPENDENCE 


rotsrry ELECTRICAL 


E% EQUIPMENT 
VICING 


NEW SHOP METHOD 
HOME TRAINING 


In your spare time you equipment 
servicing. Qualify for ying jobs in factories or appliance 
stores as a trained electrical technician or OW) 
BUSID You don’t ne fixtures or expensive cquip- 
» from your 
hours as you 


LEA 


now learn electric 


gurage, 
wish—the 


CHARGE ON THE BASIS OF $5.00—$6.00 AN HOUR 


It's the price charged by many repairmen, You know what factory 
equipment, refrigerators, automatic washing machines, 
Naturally you can charge accordingly for your work. 


TRANG KITS—ILLUSTRATED INSTRUCTIONS SENT YOU 


you are sent unassembled kits, so you le: 


muble-detecting. ELECTRONIC. KIT 
EATING ELEMENT KITS, etc. Profuscly illustrated, our new 
course shows you in simple, 
hundreds of photographs and draw y to repair power 
motors, refrigerators, vacuum cleaners, irons, etc, Gives you a work- 
ing knowledge of electricity, welding, nickel plating, etc. Shows 
you how to build the power tools you need, how to solicit business 
and keep business coming to you and what to charge, 


LIFETIME ADVISORY SERVICE INCLUDED 
Whether technical or business you are free to call onus for our 
advice. Hundreds of men write us monthly. Our SPECIAL PLAN 
enables you to pay for course out of your earnings! 

GET FREE BOOK—MAIL THIS COUPON 


CHRISTY TRADES SCHOOL 
1 2835 Nn. Contra! Ave.. Dept. D-7301 


1 Chicago 34, titinois 
4 Please send me FREE illustrated book on Electric 
H Equipment Servicing and instructions for paving Inter 
4 from EARNINGS WHILE LEARNING! 


IH address..... 
1 


q 
a city : Zone 
faeenenensecseceens: 


sanuary 1949 33, 


HYPNOTIZE/} 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 


BODY and FENDER REBUILDING 


If interested write or wire 
ATLANTA MOTIVE TRADES 
INSTITUT! 


Member af the Southern Association a 


2001 
faa'strs or mans iol ‘COMP! 
VALUABLE INFORMATION sept mgs aur co a, 


AGE) URANIUM DETECTORS 

bi GEIGER COUNTERS 

For Radioactive Mineral 
Prospecting 


i a 


tox tea “eimer, New dersey 

FREE Qecountant 
Ce 

BOOK Salesman 

TELLS HOW Dee te tar Y 

TO BEAN.. 


SECURED FUTURE... 
(FREE EMPLOYMENT SERVICE 


EASY-TO-USE COUPON TODAY] 


NOW YOUCAN Sex Through 
AMY AUTO REPAIR JOB! 


Free. , Yes—EVERY Auto Repair Job is a “Snap’—with 
DA f 


This Big Time-Saving, Money-Saving Manual. It Shows 
You How to Service and Repair ANY Part of ANY Standard Car! 


squander time and me; WORTH BIG MONEY TI 
trying to 


epairs! 
ok you can "whiz" 
Job confident! 
¢7 Just look up mal 

in MoTOR’: 
AUTO REPAIR MANUAL — and 
every repair job from radiator to 
rear end becomes a "push-over”! 


Try It FREE For 7 Days! 
Nothing lke MoTORs AUTO REPAIR 
4 


ot 
together to show you everything you need 
to know about the ears they themselves 
designed. Every sentence, every pleture, 

‘That's 
why the publishers say: Try” this bia, 
Tol-page took FREE for 7 days, Put it 
{to every possible test In the shop, oF of 
Your own ear. Then, unless you're con 
Vineed Deyond doubi that this. book Is 
the greatest time-saver and money-saver 
you've ever seen, Just return it. You pay 
othing-you owe nothing. 


See How Much You Get! 
‘This book combines information from SEND NO MONEY 


over 180 Omcial Factory Shop Manuals sce foe yourelt ow aulchty thie 
‘OVER 200,000 servies, repair. adjua 

replacement, tune-up facts on 
hd "moses, Taas to Ip. “More 


‘Nearly 200,000. service 
fs 12 makes. 701 Dig. pages: 


to do i 
‘Army. teeh schools: thou 
fands of auto servicemen. 


Published by MoTeR, the 


‘Brake Spectfentions: Front End 
ete Electric 


high 


EuoToky repair work. 
Same FREE 7-Day Offer Applies on 


MoToR's TRUCK REPAIR MANUAL 


VERY job on EVERY truck made 
1400 pictures. 982, pages. 300,000, 


since 
facts, br Armed Forces 

‘Ail types, Gasoline Engines. Diesels, Hessel- 
mans, "Puc Systems, Generators. Clutches 
‘Transmissions. ‘Axles. Torque Dividers. Trans: 
fer Cases. Brakes. Steering. ete 

‘ALSO SERVICES buses. farm and industrial 
tractors. ete (ou all parts described in) Man 
Mal). Check box in’ coupon. 


sanuary 1949 35 


You 4 
can | : 
acquire | — 
NIGHTS AT HOME! 
LAI LL.B. DEGREE 


LaSalle’s famous Lay Library—used as refer- 
fence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

‘These 14 remarkable volumes, compiled by 
Tending professors and lawyers cover the whole 


basie field of Law in condensed, orderly, sim- 
plified manner. 
‘You advance rapidly with this great library, 


lectures furnished. We guide you 
py-step with personalised Problem Math- 
struction .. . you learn by doing—han- 
dling legal problems—not by memorizing rules. 
Send for two FREE 48-pago booklets, 
‘Training for Leadership, 
answering questions about Law and 
to you, and telling how LaSalle Law gy 
‘are winning rapid advancement in business and 
public life, Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

417 5. Dearborn St. Dept. 183-L Chicage 5, 

Send me your two FREE booklets described above; 
without obligation. 
Name. 
Stee. 
ity, Zone & State. 


Seveee) seers 


ONE YEAR WRITTEN GUARANTEE! 
ARMY AIR CORPS 16 JEWEL 


ELGIN 


Fate Sivo, oited! END 
Hibs blue Lo’ 


DRILL PRESS OWNERS! 
Get This Transformer as a 


waiver 18° 


COMPLETE METCO SPOT WELDER 
KIT—READY TO INSTALL 


METAL MATERIALS Co. 
Dept. P-2, 3923 Van Buren Place, Culver City, California 


3/32" 
ii locomotive ia the 
"hand 0 have track, 

‘without crowding’ 
fable gr desitop lay. 


‘SWITCH ENGINE 
kit. ‘$22.00 


BOX CAR AND, 
Graloon $1.40 

sss. your moony agater to ya GGMPLITE TRAIN SEE xr wrrit 
we mee Scat. AD $29.95 


CRIME DETECTION! 


Wer-have taught thousands thle exciting, profitable, pleasant 


‘sare te, Write tay, stating ape, fr, 


(STITUTE OF APPLIED SCIENCE, 1820 Suuayide Ave, Dept. 1361, Chlcage 4 


po YOUR OWN SURVEYING 


ye re or 379. 75 


Powell MANUFACTURING COMPANY 


DEALER INQUIRIES 
INVITED 


pert mater 
© Chrome-plated fenders, scooters: ai 
Write for FREE FOLDER and address of nearest dealer 
Derr. ps.149 


COMPTON, CALIF. 
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Want to be in LEARN 


BUSINESS 
FAYDUASELF “asue' erst. tert 


Want to make more money? Want to be your own boss — 
have your own money-making business —with your 


fi d? Then k Radio & Tel h 
or Get a Good Pay Job? ‘tess syjee"srisn tara Facies Teleuon with my 


great and growing business QUICKER. 


You Construct the Many of my students make money, some even start 
Multi-purpose Shop _their own business in spare time — while learning. 
staal Powel 'Shcten Take the first step" toward a successful career — 


NOW - send for my big 56-page illustrated book that 
tells how my home training can help prepare you to 
SCORES of Rodio cash in on Radio and Television's opportunities, It's 
Sissuits Ute Those free, but it may mean your future success! 

Shown Below With 


mronismdve. YOu Learn by Doing! 


ot Left ond Build 


"You Build This 3 Tube 
Experimentol Re. 
0 1 have 10 big kits of 
Since 1920 1 have ceiver (above which you perform hundreds 
ALL OVER THE — ond This AC of tests and experiments, build 
WORLD’ for success in Power Sup ? a renrer ok 
WORLD for success in Pl es of circuits and testers, 
Tadle Find out how easy ply(right) help you learn faster, more 
Home through my two-way " thoroughly. 
metivod "lessons plus actual You learn first 
00K TODAY. | DE FREE pour. Bond, Sin Tube hand, by doing. 


Supetheterodyne Receiver 


During your | 


FIRST, SECOND and FOURTH prizes 
in open contest for best Radio Tech- 
niciansin Cuba WERE WON BY HRTI 
students and graduates! In fact, seve! 
of the first ten prizes were won by 
HRTI trained men! Over 250, gradu- 
ates from many schools, as well as 
professional radio technicians, com- 
yeted ! Convincing proof of the qual~ 
ity of HRTI training. Get the facts 
about this amazing contest in my big 
FREE book. Don't gamble with your 
future success—choose the training of 
PROVEN quality... HRTI training! 


Ht 
BIG BOOK FREE \; 


Sending for this book has marked the turn- 
Ing point in the lives of many men. You owe 
it'to your future to find out about HR TL 
Training, Mail the coupon TODAY. 


Send me your FREE best 
Electronica,” which 


es 
yout 2 
No seleamor will coll 


ADDRESS. 


cry. 
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NOW FOR THE FIRST TIME 


SPINGRIT 
Makes small radivs sanding a pleasure! | 


A sonding spindle set in 4", 
with WRAP AROUND abrasive strips that stoy put.— 


NATIONALLY ADVERTISED MAKE 


Complete with meters, matching 
EXPANSION BAND 


Inexpensive straight strips of abrasive in a wide 
range of grits quickly wropped (Barber-pole style) 
‘and securely locked at both ends, making @ fine pre- 
cision tool for inside or outside CONTOUR SANDING 
‘and GRINDING. 

SPINGRITS chuck into any drill press, flexible shot, 
lathe head or electric drill and at about one-tenth 
the cost make obsolete costly, herdto-aet preformed 


(DEPT. PS) N. Y. C. 58, N. 


COMPLETE pos OF SPINGRITS—ALL 4 SIZES IN 
POLISHED WOOD CASE, somple strips $12.50 f te 10 t0 a 


‘and instructions 


8 (@ $2.00 value) at no extra chorgs 


THE SPAVGRET CO, 3. SE ios ta 


16550 Greenfield Road, Detroit 27, Michigan TALIAN ACCORDIONS 


Very pest, Hand 
direct from. 


cordions and, 
Gnd Address for RH 


ITALIAN ACCORDION MFG. CO. 
7600 Cottage Grove Ave., Dept. PS-1, Chicago 19, Ill. 


nit 
‘eatal 


ndable service, Shipped in 
at postpaid for only $3.05-pius 
a CO's plus charges 
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If you are tired of looking forward to a life of hum- 
drum, low paid work in overcrowded fields, this is 
for you! U.S.A. World Trade was over 19 Billion 
Dollars in the year ending last July. Yet look in any 
telephone book under Exporters and Importers. See 
how few you find compared to “struggle to live” 
businesses. 


HIGH INCOME — Travel — ADVENTURE 


‘Would you like to travel to far away lands on salary 
and expense account or in your own business? Do 
you want a career that becomes more interesting 
every day? Biggest demand for Export-Import the 
world has ever known. Commissions on one good 
sized order may well exceed a year's earnings in 
ordinary work. 


1 TEACH YOU AT HOME IN SPARE TIME 


To help ambitious men and women enter World 
Trade and start earning in the minimum possible 
time, I have prepared a streamlined course based 
on my own 25 years’ practical experience, No wait- 
ing for grading of lessons, tests, etc A full year's 
unlimited consultation service on my course even 
though you finish in just a few weeks. 


BUY-SELL WC?! -WIDE WITHOUT CAPITAL 


You can conduct your own business from your home 
with almost no investment and do business by mail 
order the world over without investing your own 
capital in the goods. I've done it and I'll show 
you how. 


MAKES NO DIFFERENCE WHERE YOU LIVE 
‘There are products for export in every state. You 
can operate your business anywhere, on the sea 
coast, in the middle west, the south, the north— 
yes, anywhere. 


PREVIOUS EXPERIENCE UNIMPORTANT 


AFRICA 


5. L. Mellinger, Director, The Mellinger 


From cover to cover you'll thrill to the 
breath-taking new opportunities it opens 
to you, Never before have the doors to 
World Trade been opened to the ambitious 
and alert newcorer on such a practical, 
low cost basis. 


New Opportunities 

See for yourself how and why there are 
new opportunities in World Trade many 
times greater than ever before. Get a 
quainted with the truly big money possi 
bilities and the World Travel opportunities 
Export-Import offers to men and women 
with the right training. 


Streamlined Method 


Understand why you may now learn at 
home, in spare time, in months or even 
weeks the practical essentials of World 
Trade knowledge that used to require ex- 
perience with an Export-Import company 
or a lengthy course of full time class work, 


No Obligation 


There is no obligation to you when you 
send for this amazing book. No salesman 
will call on you. You yourself will be the 
one to decide whether you will accept this 
opportunity for a highly paid career in the 
world’s richest industry. 


THE MELLINGER CO., Exporte 


+ Importer 
24, Cal 


MAIL COUPON NOW 


No previous special experience or schooling is 
necessary Many successful traders have only 
common school education. You use my exper- 
ience. World Trade Certificate awarded on suc- 
cessful completion. Low cost of my course will 
surprise you. World Trade expansion is at 
fever heat Act now 


Rush coupon today for FREE book on World 
Trade..Air Mail reaches me overnight. 


1422-DE Westwood Bivd., Los Angeles 
Please send FREE BOOK showing how I may enter 
the profitable career of World Trade. 


Address = 
ity _ 
Veteran?___ Occupation? _ 
Location preferred? 


Store 
—__Age?__ 
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PRACTICAL TECHNICAL LooK 
TRAINING FOR YOU TALLER 
\ INSTANTLY / 


iw Your 
‘OWN SHOES 


Want more respect? ...moreoppor: 
tunities? Then inerease your beiyht 


Our time-tested Con- wees 5 DEGREE 

centric ‘System enables | i Blectreal Engineering 
you to bulld your career | MalorinBlectroniesor Power Sreany to wear, Stade 
Rep ‘by atep "ine to 36 | ¢_QTHER COURSES for years Amazingly low» 


months “at! vocational, | SERVICE iz months 

Shas is . I Beate SEND NO MONEY 
elect th 0 Hush name, adresa, and shows} 
yon ere By postman oniy #198 pice 
‘ou are rm postage for tour pair of diite- i 


More than 1.500 
enrolled 


Faated in plain package. 1f 


ent week 
MFG. Co. 
DEPT. T-341, LOVELAND, o110 
ihemastart_ | Beret enenacaee™_| | 
OU: | Majer th Hlectrenics and BARGAIN! 

Repeal a (SS Ee Pinna vedbinidne ] ] | 
G§cHa@L of ENGINEERING * 75 

‘Technical Institute Founded 1903 int Fa 
MAIL COUPON TopaY! 14 sna WE BUY SURPLUS TOOLS 


siD TOOL CO., 183 Grand St., N. Y., N. Y. 


"| CURIOUS: ? 


‘About # { 
SHIP-IN-A-BOTTLE? A 
J 
5c, 


WITH A POWER 


rae STOCRAPHY 


STUDY AT HOME. Photography offers over. 
sing opportunities for well-paid, fascl 
Careers. Success-proved N'Y. 1 
ning qualifies sou at home. Also restient 
ures. 39th year. Detaile PREE! 
NEW YORK INSTITUTE 
HOTOGRAPHY 


INSTALL EASILY YOURSELF 


Sera werepever joi niin 
mond Vested a rE YOU WISH TO PROTECT YOUR INVENTION, 


' 
ADDRESS ' 
Ce | 
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1 
tare, 


prrlenee I 
Car from another rempany 


aivayn wanted to play, but discovery! ‘They learned about a won- kind in the 


o'Tam And that's what you J 
Ing pieces tow Thever dreamed can do. right now. Get 
i blay after vuly two months. the proof that vou, too. | Hy State 


x 


eck. J thisk rhe tesons are 20 slple that ansone ean The teething le wy Ineresting_ an) the 
te tured theta E bare Setoed to Diag pleases brestful T cwahiet ook tr anys 
pA ie ere than br tmemthe —fiiog biter Treen outcry 


rs for my My 
City, Mo. 


oi wth 
©. 


tat teete the 
way, Wi 


wi, Meh, sme way. *D, 


You, too, can play any instrument 
By this EASY A-B-C Method 


YOU, think its aimeutt to, tearm mu- time at tx only a few cents 
ste? ‘That's what thousands of others "days Never mind if) yout have mo 
have thought! Just like you, they musical knowledge. training of talent 
long to play’ some instrunient—the Just read the. fascinating, booklet and 
plano, violin, “guitar. saxophone ‘or Print” and Picture wanipie. that full 
Sther favorites. But they denied them- explain all about. the. Tan 
Selves “the -picastire — because they School» 

thought it thoi. months ‘and years of 

tedious study to learn. 


ethod. Tf Inte 
before you 
vial if Musie, 81 


Learn in Spare Time at Home 


yerysabsy Y. Largest NOTICE 
H et 


made an amazing school of its | yuo oe oy em 


derful way to. 
withot 4 
Tedious 


rn music at home— world. (Sist 
rivate toad 


raat year) 
ry in a surprising! = 9 Hemeter 
short time. ‘They wrote to t E ‘net tenet mt 
School. of ‘Music for the facts to ‘ 

rkable ‘short-cut method. : 
‘(acta opened 


thers, We true ya 


po S55 


| 8; §.8CH00r, oF Muste, 
inswiek Bldg... New 


‘The result? Over 850, 
000 men and women have 
studied. music. at hon 

this simple, A-B-C way 
Now. all over the world, 
enthusiastic music-lovers 
are enjoying the thrilling 
Satisfaction of creating 
thelr own’ music. They 
have found the key to 
Sood time, popularity 
and profit 


co 1 Only Few Conte 
a Day 


Practical 


Huse sou 
Itrament 


‘(Phease print 


fan earn, ton play” your | ork: a1 you are under 16 rears of are ‘wt a coupon, 
Ravorita tuetrumn@nbes® Camco eee | 
quickly, easily, in spare “SAVE 2¢— STICK COUPON ON PENNY POSTCARD 
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LINGUAPHONE 
is your Padeport 


j to the World 

P/F In your own home, alone or in 2 
‘group, you can now learn to speak 

G4) SPANISH - PORTUGUESE 

FRENCH + RUSSIAN 

ITALIAN + GERMAN 

‘or any of 23 other languages by the world-famous 


LINGUAPHONE 


Conversational METHOD 


to voices of native teachers. It 

ingly simple; thousands have succeeded 
Educators hail Linguaphone as a notable 
advance in simplifying the mastery of 
languages. That is why so many Lingua- 
phone Sets are used in schools, colleges, 
universities, as an aid to fluent speaking. 


te 
G I BILL OF RIGHTS 
SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 
95 RCA BUILDING, NEW YORK 20, N.Y. 


ee ee ee 
LINGUAPHONE INSTITUTE | 
95 RCA Bidg., New York 20, N.Y. f 
| Ser me the FRE tngvophone Book 
| 12m Clem not @ World War It Veteran | 
1 tr laneoes. | 
| Nome | 
I Addeess | 
patel 4 


FREE-SWING 
BACK! 


Perfect work glove 
comfort—at last! Tight 
around the wrist, yet 
just right for your 
hand. Palm, thumb, 
fingers ond knuckles 
oll ore protected with 
genuine leath 
deoler—or write 
DAVID'S GLOVES, Inc 
Springfield, Ohio 
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CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


Easiest cut 
Handy tool bramet 
jobs. Ligne Beiiwery 


a! 
Sut 18 gauge sheet metal. 
Very “finest for cutting 
Metal accurately to. any 
‘Simple or complex pattern 


potnts, both 
when etal 
‘« 


. CARTWRIGHT & SON 


Dept. SP-1 
Molage Cali 


THE MAGIC 
DRINKIN’ BIRD 
in the Gilded Cage! 


~ Become a Doctor of 


PSYCHOLOGY 


Win the de 
fevelation of truth. Cha 
|- 3153-A North Clark St, Chicago 40, Il. 


| gut ARC- WELDER : 


ALOperates from 110 or 
AE ror light or heavy, work 
winding unnecessary. 

Made trom old generator and 
or heavy work Ro previous 


| Sete. eater gazganotete ncosine [PLAN 35 


LEJAY MFG. CO., 1323 Leday Bldg., Minneopolis 8, Minn. 


eancen PHOTOGRAPHY 


YAWN SCHOOL OF PHOTOGRAPHY 


INC. 


WARNER SUCCESS PLAN 


Gives exact instructions showing you 


How to start in spare time ®How to use home 
as headquarters © How to bring in the busi- 
ness ® How to do real METALIZING in gen- 
uine GOLD, SILVER, or BRONZE, by the easy 
Warner Method © How to start without risk- 
ipg your job ® How to pyramid your profits 


How to be sure of steady, big income. 


METALIZING 
BABY SHOES ittpsixes 


offers an exciting new opportunity to men o1 
‘couples who want personal independence 
If you'd like the feeling of being boss instead of 
being bossed— the Baby Shoe business is made 
to order for you. Just think of the appeal. A 
‘mother's love for her child — her desire to pre- 
‘serve forever the tiny shoes in which her baby 
tonk its first toddling steps. No wonder orders 


‘some eaay and fast. No wonder profit 
Fame Pn Fea Gf sion van ch 


Don’t turn this page until Now, while you can do it without | last tive yeurs_three milton last year lig more 
you've given serious thought fo risk~—now fate timetolnveatigats | Ri Jar Anson Me Magia te ane 
Your future. In the uncertain the exceptional opportunity offe ae cay ‘inccrcet: And when you Se: 
he men who own youby the Warner Success Flan. | vert fvandenct the mene. You et tr 

king into the market, checking “of atiafactlon out ofthe moth 
who will behappiest. small upon the poosibilties for big sales | naont over Yur work, There 
start now easily ean ead youto and big profits willnot cost youany- | [’know of that oer You auch 

ig. fan't this the time toiay the) ‘ejerearty, lye futur, i 


complete independence, free- th 
dom from time clocks. foundation for a future of complete 
life of happiness 


g6AD THE ENTIRE Pray 


7 DAYS AT MY RISK 


DON'T SEND A PENNY ... Just Send Your Name 


‘This ta one of the most fascinating want every serious minded man to let me show 


{what ve done in our own shops here 
FECIOW pale of bay ‘acts rants to be 
Inyeright now tobe METALIZED. The rion't want 
erortanlie are limited. efits 
{h'cho amy ex 


neas for 


this ad-iF YOU SEND. 


Dit 


tnt «ot Prof 
E SUPPLY of 
EVERYTHING & a ALL FACTS FREE! MAIL! 


You don’t have to go 
“hunting” when War- 
ners behind wou We = $5.00 AN HOUR 
Supply all materia, ll Yes, i's posable for one mantoturn 
mounts, chemicals, and out enough work to make $5.00 an 
tetals, And yougetthe hourforhistime. Think ofhow that! 
low prices made pos- pyramids when a partner or the [ 
siblebyourbigquantity whole family works, 
purchases and our own OldEstablished FirmBacksYouUp 
tae fest what you need Bisted te sath pear of sucteus Cou peta 
—<and never have any 
big investment tied up 
in stock. 


‘nee you get real Guidance to Success, 


Warner Electric Co., Dept.21, 4 CITY. 
1512 jarvis Aven cmrcaae 30,102. L, 


1512 Jarvis Ave., Dept. 21, Chicago 26, itl, 

‘As long as it doesn't cost me a cent, I'm willing to 
read the facts, investigate, and then give you my deel- 
won. Send the facts by next mail. No cost to me now 
‘rat any other time. 


NAME. 


! 
! 
Real Stara when you “arn op wite Ware ieigag a 


Raymond E. Brandell, Mgr., Warner Electric Co 
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BUILD Swa TILTING ARBOR ‘SAW! 


Tr_WT_ ALUMINUM 
PIANO HINGE 


HEATING ELEMENTS 
For home made photo print, drvers, chicken 
Prooders. ete 

yf teoe 


ont 
ER TOOLS | SZ70 


1. St. Louis 21, Missourt i773 


EARNBIG money 

AND BE YOUR OWN BOSS 

Sharpening Lawn Mowers 
Build a Business of Your Own With ‘GE 
A UNIVERSAL Leer) 


| Whether an invention is patentable can be substantially de- 
termined by a the U. 8. Patent records. Without 
Sbligation, write for information explaining the steps you 
should take to secure a patent. 


HN N- RANDOLPH 
Registered Patent Attorney 
205 Columbian Buil We 


the UNIVERSAL GRINDER con the inside foc 
lode, os well as the reel 
‘ALL IN’ ONE SET-UP wi 


a is 


ROGERS MFG. CO., Dept. 
44 poputar science 


9, Lindsey, Ohio 


+ 


BALL "3 
BEARING i 
ARBORS 


= ep we 


HALF TON 


Horns and Howlers |(j 


AS REPRESENTED MILWAUKEE 3, WISCONSIN 


m 


KELLOG 


AIR 
COMPRESSOR 


PORTABLE 


Ls BUZZ SAW 
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New Chicage Proumati 


ing out dents, touch up work on 


pee 


MICROMETERS 


Chrome plated, preci 


‘Output, from 5 Volts 
with war surplus ga 
filaments, electric woins, house chimes, ete. Weight 10% 
bs New. $7.95 Foch, 


IMPROVED 
SAW VISE 


Write for Cataloo o 
Eompiete tne 


The CINCINNATI TOOL Co. 


AB rorutar science 


PLANISHING. HAMMERS 


Model CP.522— Extremely versefile tool | 


sompings ond for faith forming. Easy 
odjustment of power and speed of vibrot 
ing hammer blows. Complete with gouge 
ond drain cock. Originel Governmest cost 


ed ond corcllly tooled 


PAINT SPRAYER 


WITH ELECTRIC MOTOR 


Best Results Say Thousands of 
Satisfied Users 


Fouitively unheard of "et 


Shipped 


0. 
Dept. 24 Chicago 40 


SMALL-BOAT 


HARDWARE 


PLEWS BOATS 1236 5. Division Ave, Grand Rapids 7, Mich, 


, Boat See 


$50 practical. a a price you cay 
Fal iW 


rorce FLIGHT BOOTS 


Cenving Ab Will hows vour feet $77.95 


DEALERS, Dept. P. S. 
NEW YORK, N.Y. 


LEARN TRIG 


QUICKLY — Eaoey 
Y_ COMPETITIV 


RPLUS. 
38 WEST 30TH ST. 


eed wre eo: 113800) Barbenk Bia, Ni ittigwood, Calif. 


without motor or switch 


from 
ing strokes per minute 


tet 


ae ... with ca DELTA-MILWAUKEE® 


Variable-Speed 24” Scroll Saw 


Cuts wood, light metals, plastics, hard rubber, asbestos, 
bone, hard leather, etc. 
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locksmithing and key making) 
PRACTICAL UP-TO-DATE COURSE 


ftruction “lessons 
ho ne 


ae EC NATIT ROE 


watch and clock repairing 
= LEAKN AT HOME—IN YOUR SPARE TIME 


ber 
Secupation for men of ‘almost 
‘condition. "You can 


Practical Me 


1 _ Mail This No-Risk Coupon—Quick Acti 


owe 


M OVER =50< 
MAKE AF 


76, Deyten 1, Oia 


BRONZE | 


seen 
boa 
SSS OEY cast acominom —— 
DOUBLE EXHAUST BLOWER 
ony $16.85 


wropportenity fal 
pai 
308 South hroop street, 


af ee HEATING UNIT 


“POCKE 


MOTOR INDUSTRIES CO., Dept. PMA-1, Kearney, Nebr. 


AIR AND LIQUID TANKS @ 


| This Portable PowerPlant and 


war "ray most! $3.59 
eon 


The Original 
MIDWEST BUY-ANYTHING CO. 

Not Connected seth Firms of 2 
Dept. $, 1520 Locust Street City, Mo. 


ing Inoue of Ameren 
trl in wae aes a ear found 
Ff dl for tained and experieced 


PORTABLE SAW 


From Your Powerdrill 


FUTURE PRODUCTS CO. 
aezey ie mieten 
dattanss Tite 


EVINFUDE Catclog Free 


S| Describes complete 40th Anniversary 
Jutbonnd Mot 
|) “ei 


EVINRUDE MOTORS 
4217 N. 27th St., Milwaukee 9, Wis. 


‘TRAIN NOW FOR AN 


AVIATION CAREER 


IM SUNMY SOUTHERN CALIFORNIA 
MAXIMUM TRAINING IN MUMUMUM THRE 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL « GLENDALE 1, CALIFORNIA 


Arc Welder PAYS FOR ITSELF! 


ARC WELDS 


ip LIGHTS and 
APPLIANCES 


> H 
UTILITY « INDUSTRIAL 
eS. ACWEL 


105. (0., BOX P19, TR 
‘more dato on items 


ioooedoa 


et inthe MONEY with this ren en equiet 


wait offers Big income potential. Build Your Own 


7 


4 7 Cotolos Welt's Guide 


with dota, 
charts ond) —~ 
other voluable 


infermetion] 


ADDRESS 
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®. MADE $14 PER DAY wat moots, TELEPHONES 


* While Still Learning et Seer 
“ay the time T finished half sour course, 
\. 1 Was taking $14:00 per Gay. 1 have range ce 
for the course yg. —west Vi Shr Res 


(et! ELECTRIC! | ccs top 9 
APPLIANCE|| cemem 


We Teach | REPAIR & SERVICE 


Foe a man and, hapolest 
when ‘OPPonTU: 


EASTERN TELEPHONE CO. 
320 18th St, Dept. J, Brooklyn, NY. DESK MODEL 


OPEN i YouR OWN SHOP 
nti ‘tucrmicat 
arvuinnet 
vresea 


REFRIGERATION] 
and 
Neuse wirine 
‘in Your & Tetn'at 
Soare Timet | Iakins.” No EXTRA COST 


MAIL THIS COUPON for FREE BOOK 


H PACIFIC TRAINING SCHOOL, 


Dear Sint Please send’ me, without ebligation, your feee ¢ 
booklet and complete details. 


Name, 
Addressee 


212 Broadway, Pho 
NEW YORK 7, N.Y. 


Poe vo Di ESEL-AUTO | WHE EL S-WHEE LS 
MECHANICS ALL PHASES = Bis Ba: 2 a ee Painted fed: 


City. 


lid the 


for 5, 6", 36 

10" Din. Heavy Duty.-234""Semi-Pnea Tire, 4" bore, 
UNITED WHEEL STAMPING CO., Dept. PS. 

2786 W. 115th Street Chicane 4: 


prepares you for 
MANY 00Ob Joos? 
Get COMPLETE Training 
Diesel-Automotive Indus- 
try needs trained men, to 
install, ‘maintain andr 
pair’ al} types Diesel and 
Mitomotive engines AND You nccee roots ang Egutp- 
‘allied equipment. Now, ent s5"Pen st Your coarse, 
tonal Schools ofters You proved home study 
training covering ALL phases, Basic instruction and 
eclalization In field of your 
embracing instruction, Valuable, | 
large" engine manual—TOOLS and 
EQUIPMENT Included, Earn while 
you learn, INVEST! 
Ure get full infor 
mation, 


| POWER HACKSAW $q725 


fo No other saw like tt 
Rugged cast’ iron con- 
struction. “Bronze. bear- 
ings. Quick action, vise— 
Jaws swivel to 43" Draw 
cut” Automatic. shut-off 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. « EST. 


Ce peta pacar 


Send full details to: Switch, Capachy 4° x 4", 
| Name 
| Address 7 5 

City. cave cis sState: 

EXCEL MACHINE TOOLS wenron Sind 
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How to Bring Your Kitchen Up-to-Date 


How to Plan the Space—Build the Cabinets 
Install and i 


GH! PROFIT 


—— IN 4 HOURS 


That's Pollack's FIRST DAY Record Demonstrator 
with ROTO-CLEAN—Amazing New on 
Non-Electric Whirling Glass Cleaner |_"*\' SevFe" 


yur mi a wereial 
opportunities for you, TWO ART OUTFITS 
included with training. Mail coupon now. 

—9 


| 
{or Pleasure and Profit. I 
Pe aa 1 
Street 1 
! 
! 


city. State, 


Zone. 
COT am entitied to training under G.I. Bill 
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Don't Envy The 
PLUMBER: Be One 
Make $15 to $50 a Day 


skilled workman will tell, you 
bers have the best-of It. WINTER 
Plumber is busy at 

lumber Is ever 


out a 
with any’ trade, ‘To the 
how, Pambing mea 


BE A PLUMBER 32\weexs 
Learn With Tools—Not Books 


iieeship, Don't er 
ers bl its. 


Own Your Own 


BUSINESS 


Licensed 


JOURNEYMAN 
Gets Good 

Salary 
Master 1 
own the 
shape 
dun’ work 
Mister. W 


America's largest 
school devoted exclusively. to 
lumbin today for FREE 


MODERN wit SHARPENER 
PROFITS 


and 
SPEED 


INCREASES PROFITS + INCREASES 


FOR LAWN MOWER SHOPS + 
FIXIT SHOPS * LOCKSMITHS + 
HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS * PLAYGROUNDS * INSTITUTIONS * 
CEMETERIES * AND ALERT INDIVIDUALS! 


Sharpens All Reel Type Mowers * Hand, Power or 
‘Gang * 10 1020 Minutes * No Dismantling 
No Extra Attachments Needed 


All reel type mowers, from S-inch edgers to Séinch power 
‘mowers, ate quickly sharpened to extreme ends of both lelt 
and righe twist reel blades. Handle, wheels, roller and motor 
femain in place when sharpening is in process. Bed knife is 
sharpened in same brackets that hold mower in. grinding 
Position. No extra attachments required. One lever puts 
mower or bed knife ia grinding position. 100% steel Coo: 
struction. Grinding head rides on five ball 
bearing races. Small, compact, easy (0 oper- 
ate, Sharpens wood chisels, joiner knives and 
planer blades without excra attachments, 
Skate Sharpener Attachment Available 
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BARBELLS 


95 POUND SET 
Only $10.80 
Extra Plates 10¢ pound 
fee tell comment 
divect to you at 2 BUR BARBELL CO. 
‘ralit, No ether sua sian Woy 
Lyndhurst, Mew Jersey 


LUMBER-4 


A BOARD OR A CARLOAD 


your dealer, Write for terature 
WARLEY-DAVIDSON MOTOR 


Yer, YOU can drawl 


materiale fu 


Ear more money as a building tradesman. Prepare for ndvance- 
iment and increased pay ata building foremén, 
material buyer or salesman, 


FIND OUT ABOUT TRAINING AND 
OPPORTUNITIES FOR YOU IN BUILDING 


Established in 1904, Chicago Technical Col- 
lexe offers you thorough, practical training in 
i 


e training needed for rapid 
fohs. or your own successful  buil 


you qui 
ly you can get started. Simply MAIL COUPON 
TODAY in an envelope or paste on ® penny 
posteard, 


$. Michigan Ave., 


il me FREE building Lesson with information about 
i opportunities ia BUILDING and how T ean train at 


CHICA 
TECHNICAL COLLEGE 
A-159, Tech Building, 2000 South Michigan Ave. 

Chicago 16, Iilinols 


Name. i Axe. 


_—, wrrre ror vour FREE copy oF THe New 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
‘Shop Work on KRW Hydraulic 
Bench Type Presses. 32 pages 

justrating the new KRW Hand- 
jectric-operated and Air- 
draulic Presses. 25 to 
100-ton capacities. 
Write for your copy today. 


, WITH MOLLY YOU CAN FASTEN ANYTHING fo 
and do it quickly, neatly and safely. MOLLY will hold’ 
fixtures securely to floors, ceilings or any hollow wall con- 
struction... Simple to install, all you need 
is a screw driver. Sold by leading hard- 
ware stores everywhere. »._ 
Write for Free Descriptive Folder SCREW 


a“ MOLLY CORP, 


2 COURT STREET 


"RNCHORS 


Y FIXTURE 
MOUNTED 
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ELECTRICIANS 


Get this Great Book FE R E E 


For Merely Examining 
Coyne’s NEW Pay Raising 


ELECTRICITY 


Volume Set 


APPLIED 


ke} 


NO ART 
ABILITY 


REQUIRED! 


Amazing 


DECORATE YOUR OWN 
CHINA, GLASSES, TRAYS 


JOW, you can add new beauty, give new life and usefulness 
N°! dttanded china. glassware" metal objects—through 
this ‘remarkable, handy ‘DELLA ROBBIA GLAZE KIT No. 1s 
Contains everything needed to do an expert decorating Job, 
Including complete instructions for copying any design, scene 
‘or monogram on subject with carbon paper. 13 beautiful col 
Stg"in fara plus 4 extra-large sare of clear glaze and vbin- 
Bers, wlazinw’ brash, 

‘ust make tracing of original drawing on article selected: 
brush on bright, sparkling Hauid laze and place in oven. Out 
come. lovely, Washable. glazed, “dec ‘Objects “not af 
feckea 'y"sleohol clanrptte burns. "So enay anyone can now 
transform ‘Inexpensive items into valuable, personal gifts, 

TRY IT 7 DAYS AT OUR RISK 
Mali coupon below without money, We send you DELLA 
‘GLAZE Ki No. 18 complete, for 7 days’ trial, On its 
depot ite price of $3.5 with 
in, plus few cents post 
Kit xenerously. if, not’ delighted, re- 
turn*at end of 7 and $3.05 de 
bosit will be Tefunded If delighted. do 
Rothing. and ‘we will consider deposit 
2 payment in full. Mail coupon to 


Lee 


304 West 42nd St, New York 18, N.Y. 
5A poputar science 


CONFIDENTIAL LOAN SERVICE 
Borrow $50 to #300) 


Necdmoney? Nomatter where 


BAI $2000w s20000 ems 
easy quick confidential way. 


Compl 
confidential 


STATE FINANCE COMPANY 


216 Sovings E Lean Bidg., Dept. W-13K, Des Moines 8, 


HEAT THAT COLD ROOM 
McLARTY VENTILATED BOOSTER FAN 


INSTALL IT YOURSELF! 

Get immediate heot in thot cold room with 

this cary-to-instoll booster, fon, Quiet, 
running, sft 


dealer connol sup 
‘cireulor on “FAN 


McLARTY SYSTEM! 


ely 7 
FACTS. 
209 W. MICH. AVE 
BATTLE CREEK, MICH. 


THE GOLDAK CO., 1543 W. GLENOAKS, GLENDALE 1, CAL. 


FEN Cc E with your By 
Musketeer Fencing Set! 
HEvtpring’stee! fos laworas) and FREE toa 
former OLYMPIC, COACH, ONLY" $1.0 


Postpaid. send 
at 


“ LEARN-BY-DOING" 


—s 
NATION'S. 
LARGEST 
EXCLUSIVE 
ELECTRICAL 
SCHOOL 


PRACTICAL TRAINING 
NOT “HOME STUDY" 


G.1. APPROVED o's 29 Learn all phases 
Practical Electricity; Housewiring, Motors, Const., Mein 


e, etc. Living arrangements, Part-time jobs, ete 
~ Send coupon TODAY. ~ = 

MICHIGAN TECHNICAL INSTITUTE OV 

2281 W. Fort St., Detroit, Mich., Dept. PS-1 

Name. 

Street 


ain C 


aT 


Targest number of elecironie timing machines, watch 
mater lathes, parts cleaning machine, ee. 


NATIONALLY ACCREDITED », no. 
tional Horelogical Schools Association, United Horo 
logical Association of America, National Council 
of Technical Schools, Washington, 0.C 


et the Feel of WATCHMAKING 


THE WORLD'S LARGEST WATCHMAKING SCHOOL 


BE A “WATCHMAKER FOR A DAY!" We invite you to spend 
a day at Western Pennsylvania Horological Institute 
ing layout of precision tools and equipment, 


spect our a 
then sit down at a watchmaker's bench and try your hand 
at watchmaking . . . see if you /éke this unusual, honored 
profession. There's no obl , of course 

« 36-page colored photo book will give you a 


¢ of this outstanding school. For your free copy, 
Desk 39, WESTERN PENNSYLVANIA HORO: 
LOGICAL INSTITUTE, Ridge Ave., Piusburgh 12, Pa. 


et LEARN THIS FASCINATING, PROFITABLE PROFESSION! 


Watchmaking tops all mechanical trades, It's 
depression-proof and age-proof . . . yo 
demand—independent for life—as a Master W: 


maker. Start by working for reputable jewelers 
or by earning extra money at home ... eventually 
become your town’s most respected merchant with a 
profitable jewelry business of your own. 
Avoid the crowded dime-a-dozen trades—start a lifetime 
of security and satisfaction in watchmaking .. . at the 
World's Largest Watchmaking School. 


ORIGINATORS OF THE WORLD'S FIRST COM 


WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, 


CATAL 
cron 


of Attachments and 
Accessories for Lathes 


SOUTH BEND LATHE WORKS 
456A E. Madison St., South Bend 22, Indiana 


rALOG 
LY 
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PLAN YOUR = | beat 
Sl and LAWN CHORES om 
with he CHOREM aster | PRODUCED 
a ne GARDEN rea 7 grees 


be 


$146.50 


jwith std. clutch] 


Right Now... 
Plow Snow With 
Choremaster Power 


worto’s 
LOWEST PRICE! 


er year ‘round service with the Chore- 
master! This one-wheel garden tractor 
becomes a tireless power mower 
snow plow garden cultivator... at a 
price comy to single-purpose mowers! 
Low-cost attachments available for many 
other jobs. Easy and economical to operate. 
Made by Lodge & Shipley, precision lathe 


Pee Iston MICROMETERS 


builders. WAR SURPLUS 

Write for illustrated booklet and name of ‘ALL NEW! STANDARD BRANDS 

nearby dealer. MANUFACTURED TO GOVERNMENT SPECIFICATIONS: 
Special Products Division <b moll onawinien he, 


The LODGE & SHIPLEY Co. 
816-1 Evans St., Cincinneti 4, Ohie 


Mien Watchmaking 
TRADES WITH Engraving 


creater securty Jewelry 


168, CULVER ciTY, CA 


TE NTS/ 


y ehineweee 


REGISTERED PATENT ATTORNEYS 


246 sow BUILEING, WASHINGTON 1, 0. 


EQ FLOOR LIGHT 


FOR FORD AND MERCURY CARS 


Above Average Pay 
No Age or Physical Limitations 


TRAINED MEN ALWAYS IN DEMAND 
Approved for G.I. 7) 


ining 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 


619 WYANDOTTE ST KANSAS CITY 6, MO "ANY 
4701-P Sheridan Road, Chicage 40, Illinois 
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GIVE YOUR CAR THE “WOLF CALL” 


of Deep Tone DUAL MUFFLERS 
‘The rich, low, mellow sound of “straight thru” ADVANCE mufflers is something 
cll your friends will edmire. 
Also greater power, speed, and economy result from the reduced back pres 
sure of this scientific design. Rugged steel tube throughout (no aluminum); 


‘SIMPLE TO INSTALL. No welding, cutting, or holes to drill Complete with rubber 
mounted clomps (no rattle) end all necessary fittings. 


: "ADVANCE MUFRERS, 6800 5. Vermont Ave, Dept. P59, Lo Angles 44, Cll 
wom I Send Check: Maney Order ae ve etl mol COD. 


Yasisay sven open rai 
wim | SAMA SKA RG STASIS, 8 
ADVANCE MUFFLERS| 5“ ——" 
68005. VermontAve.,LosAngeles44,Cal. | ssi. 
EQUIP YOUR MALL SAW MODEL 60 WOOD. PRODUCTION 


\ 
with a ZMCO ANGLE-DEPTH ATTACHMENT ENGINEERING 


© Make perfect fitting 
straight and com- 


pound miter cuts 
quickly and eas- 
ily. Regulate cut 


ting depths with 
line accuracy. frv 
2. Bevel cuts to 


KLOK INSTITUTE & 


| Bu! 


AUDELS Carpente 
and Builders Guides 


% joes 
Inside Trade Information On: iil iki! Sbron vaow, 


START AS HIGH 
AS $3,351.00 YEAR 


K-81 
lal / Rochester 4, N.Y. 


ff tntot Government Control 


Prepare NOW! /' Her, 
Get 5, 


Sten rears tere ane ae 


So ee Rie Site poe 
1 on of tee foe " neees 
A Address. - Vet? Emploved = 
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LAFAYETTE- “CONCORD 


world’s largest radio supply organization 


WORLD'S = 


ng New 
AIR-FLIGHT 


BICYCLE 
acres SPEEDOMETER 


Patents Applied For 


SCOOTERS Ne fear, ne cle. no, compicted 
TRICHCLES a SEA ices meaty seta ae es 
i Saies per ter ots 
MOTOR 


SCOOTERS 


KNICKERBOCKER PLAST! 


4101 San Fernando Road, Gle 


58 poputar science 


right in your own work: 
shop. 

You olso get a full size bottle of Rogers 
“Gorilla Grip" Give . . . the glue with a ton 
of strength in every drop . . . Tops for furni- 
ture repairs and construction. 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUS SUCCESS and 
LARGER PERSONAL EARNI 40 years expert 
insteuction—over 

Degree awarded. All text material furnished, 
payment plan. Send now for FREE BOOK— 
Executive Ie expl 


114,000 students enrolled, LL.B 
Easy 


AMERICAN EXTENSION SCHOOL OF LA\ 
Dept. 10-PS, 646 N. Michigan Ave., Chieage 11, tl 


b ecu 
Tadlo-phonograpia. ‘Send “ibe Yor 
Mustrated 


ELECTRIC SHEAR SHARPENER 
p— Over 55,000 Sold—tt Must Be Good! 


LLIAM MARVY COMPANY, Dept. 7 
are"Gt: peter street Brew" tainn. 


an BENJAMIN sare 


MULES PIONEERS - LEADERS Ubsaond 


SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
It you want a REAL GUN for PRACTICAL USE Inside or 
aoors Reta SAE = CLEAN,” EC 


ONOMICAL = BENJAMI 


“Wellworth” Sensational Offer ! 


WESTINGHOUSE AIR COMPRESSOR 


plus Pressure Tank, Safety Valve a Items 59g 
Air Regulator, and Gauge (ALL for 


iore electric motor or equivalent portable was engine 


Compressor separately $21.50 


PNEUMATIC AIR TOOLS 


gps Ee es 


head tn valves, bronte 
"Belt drive. n= 
r 


Size ct 795 
ise Seo — Yates (2? wiver' — $10.98 


bbe used with 
Mela 14 on 


SPRAY GUN 
and HOSE 


gun, 2 noz- 
20 fk. hose 


All toms sovertineg ryan stated, 0 


"chicata, Scnd Sneek oe money 


WELLWORTH TRADING CO. 


WITH © & M EQUIPMENT co. 
1931 Si'State St.” Dept" ol" Enleage 16, 


LEARN MEAT CUTTING timicucns 


| ; | 
& as , 


The steady, dependable trade of Meat Cutting taught easly, perience. Thousands of, succesful graduates, Send coupon 


quickly by improved HOME METHOD. National School, 
established over 25 years, has organized its famous “Learn 
By Doing" Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

‘Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home. for a better 
job, bigger responsibilities or success and security in a store 
of your own, Remember, PEOPLE MUST EA 

Buying, cutting, percentage, pricing. advertis 
a complete meat education. For beginuer or 
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WGH PAY JOBS 


FOR MEN WHO 


QUALIFY IN 


ASSURE YOUR. FUTURE, Steady, big pay jobs 
await men qualified in Diesel, Tractor and Heavy Equi 
tment, Can you take advantage of ‘Diesel job and advance: 
ment opportunities in this fast-growing field? 


COMPLETE DIESEL COURSE AVAILABLE. 
1f you are ambitious and want to get ahead in this lucrative 
field, you'll want to know about the complete training in 
Diesei provided by Interstate. Trains you at home in spare 
time. Does not interfere with your present job. Covers all 
phases of operation. Up to the minute, Revised regularly 
to cover new developments. Free placement advisory service. 


YOU OWE IT TO YOURSELF 


SEND FOR FREE BOOK TODAY! 
‘We'll gladly send you our big 24-page 
ook "Getting Ahead Zn Diesel” PREET 
Paste coupon on penny card and mail to 


‘TRAIwiNG seRvice V 


For the Life of Your Plates 


If your plates are loose and slip or hurt, se thie 
amazing, pliable, non-porous stri 


forever’ the me 
plications that. 


( 
OER 
Makes Fils Teeth <1 
( 

4 

4 


plate cleaner 


ast tn Co., ist AE Tafa 15, WY. qi 
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CAR EVER STUCK IN 
SNOW, MUD, SAND? 


BRAUN-CRAPFT ‘fava! iene) 


fo 4 TEST LESSON 
Grapho Analyst PREE 


ALL GAL ne, Wiblt Bde, Dep 125, Srigtel, Me. 


MINIATURE 


"DUST MASK 


‘leaning. 


mareerne ea Le 
"Just. Keep! mouth 


‘How to Make Money wit 
Simple Cartoons’ 


Fearon 


“SIDNEY SMITH, INC 


BOX 1025 — DEPT.POS-1 


JOPLIN. MO. 


DRAWING OUTFIT i 
with Drafting courses. 
All the tools you need including fold- 
ing drawing table. With them you can 
put your ideas on paper quickly and 
with accuracy. With training you are 


all set to master Drafting in months, 
—not years—at home. 


Learn in Spare Time—At Home! 
(or at the College in Chicago) 

A few hours of pleasant home study 
every week—that’s all. With Chicago 
Tech's help, you train yourself step 
by step. This tested method—devel- 
oped over 44 years of C-T.C. progress 
“prepares men for good positions in 
industry, 


CHICAGO 


TECHNICAL COLLEGE 
A-226 Tech Building, 2000 South Michigan Ave. 


Chicago 16, Illinois 


GEIS INTO) 


aed INIG 


The Draftsman Plays a most 
_ Important Part in INDUSTRY 


Practically everything that’s built or manutactured these days 
is constructed from blue print drawings prepared by the drafts- 
man. He is the KEY man in industry. No new machines can 
be built, no bridges erected, no buildings constructed until 
the draftsman has completed his work. 

Drafting. is clean, interesting, professional-type work. The 
draftsman is paid well co start. And he has real opportunities 
for advancement to high-pay jobs in Engineering, The tre- 
mendous production programs ahead in industry will require 
more deaftsmen than ever before. 

Send today for free information, See what this training has 
done for others, what it can do for you. Simply MAIL 
COUPON TODAY in an envelope or use a penny postcard, 


MAIL COUPON NOW 
INICAL COLLEGE 
2000 Se, Michigan Ave,, Chicago 1 
ail me FREE Drafting Lesson with information about 
bs opporcunites in ORAPHNG sndhow fean trains home 
‘Architecture Droiing | Electelcat Dra 
Bi Moth Dror Hj Strecurol Grafting 
"B poitders 


Only $5.85 
Pesan eS 


DEPT, $~3341 UNION PACIFIC AVENUE 
PARE an T_ BROS. tos anottes 23. caLIFORNIA 


ve DYNAMIC éi2e;.a ARC WELDER 


ry earted 
fred 220 Volt 60. 


‘Gycte Lines Can sizo 
‘oltaget and eycles SF aight ditional cont. 


oss [Doct sort yoo wosld tsk only posable wi 


DYNAMIC WELDER ‘CO. Dept19-ar, 


SPECIAL GIFT OFFER! ARC TORCH WORTH $6.80 


Frwin Carbon Electric Are Torch 


YOURS at NO EXTRA COST 


rae ane eee 
‘Sere is rena tad 
Ee is 


AND Fs 
rita the fo com be 


She singie law price of welder alone 


Industrial Transformer Type 


able, indos- 
Semnaea is Staats 


"15 East 23rd St, CHICAGO 46, 1LL. 
r= =Mail Coupon FOR FREE FACTS=—, 
10-DAY TRIAL OFFER 

Dent, 18-41, 19E 23reSt. Chleage 1 


WELDER 
‘Send me FREE detuis of your ELECTHIC are 
[ Gite Ofer sod Dynamic Welder 0-Day TRIAL OFFER 


orth 
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Only a 
SEAMAN ROTARY TILLER 
Can do ALL THIS for You... 


© Prepare land for planting, generally in ONE PASS. 
Many Seaman owners till and plant at same time. 
© Handle entire job of Seedbed Preparation with ONE 
MACHINE .. . at lower Horsepower Hours cost. 
‘© Make Seedbed best suited to your soil and crop con- 
+ pulverize fine or coarse, as desired. 
© Mix cover crops, fertilizer and surface trash through- 
out sees saves soil, improves top soil, holds 
Seedbed together. Seaman users report increased crop 
yields of 10% to 35%. 
# Reduce erosion, control weeds and crop pests, renovate 
pastureland, clear light brush, hold moisture in seed- 
erate ground when required, hasten early 


germination. 
Also, latest motorized Seaman Tillers can be adapted to 


portable irrigation unit. 
FILLER NOW! 20 models, 3 ft. to 7 ft. tillage widths, 
power take-off and gas- or diesel-powered. See your 
Seaman dealer and write for Bulletin NST. 


SEAMAN MOTORS, INC. sie tice°s? is. 
Announcing CHAMPION v-Glow Plugs 


+ CHAMPION TERMINAL —assures bester 
center electrode seal and. provides 
Sturdier electrical connection. 
CHAMPION. CERAMIC INSULATORS — 
— proved. dependable, in, millions of 
hampion Spark Plugs. 
CHAMPION SILLMENT SEAL—prevents 
excessive compression leakage be- 
tween insulator and shel 
CHAMPION. “THERM.O-FLEX" CON. 
STRUCTION—longer element life, 
more dependable performance. 


Follow recommendations of plug types and fuels ap- 
proved by engine manulacturer. 


CHAMPION 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


ES 
<p ee 


‘Adjustable Steel Wrench 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 
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SPARK PLUG COMPANY, TOLEDO 1, OHIO 


REAL DIESEL ENGINE 


i” Saal 


WE'RE ORAZY, they tell 


tina 0d. 
ely shared ready fo" ea 
ONLY 82. 


GOTHAM HOBBY CORI 
107 Kast 126th Street New York 35, N.Y. 


UT RAFTERS 


© SELL THIS NEW FLASHER SIGN © 


Used tn evers store window. Plugs in every 
Shere, conte tea that Le per a 


a a 


= C ARTOONS! 


DON’T COPY—LEARN TO ORIGINATE! 


How to Make a Good Commercial Drawing 


These famous illustrators reveal their 


New EasyWaytoPrepareatHomefor ciate secrets to you. sess 
Exciting, Money-making Art Career ext" tis, Satine 


Institute of Commercial Art, wc. 
‘Westport, Cor 


yi 
Complete 
plies included, 


‘outfit of art 


t Step to Success 
COUPON 


AN EASY WAY TO MAKE BIG MONEY 


at to sll sensational luminous hase numbers, light switeh 


aa Westin nghouse 


AMAZING NEW  CIRCL-ARC 


‘waiting everywhere! 


FREE SELLING OUTFIT, 


I Om 


= 
ee MAXILUME CO. 125 W. Hubbard St,, Dept. 91, Chicago 10, Illinois “= 
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STOPS LEAKS PERMANENTLY 2 


Learn this 
Profitable 


AT HOME 
Money-Making Career Spun 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 
le day 


Autdvess, 


chy uate 


Does Same Work as High Priced Machines” (=a 


. 40 says L, E. Puterbaugh, Dayton, Ohio. YOU MUST 


r 


gain we offer, Handles 
srchangeable — 83. operatic 


HAVE FUN 
SAVING 
MONEY 


ere Sample Of New PLASTIC Shows How To 
€©" Make Leather..leatherette (KE WEW/ 


| JUST MAIL COUPON 


Ne Obligation 


‘OWN A PROFITABLE 
“LUFETIME BUSINESS 
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wie SLIDE RULE @ 22',s10" se 
EASY! QUICK! MEW LOW COST! 800k Both for Only © — 


Newly Revised and Simplified Step | 
Step Method 


|THE SL | 
THE StibE Rute 
a 


how fo use it 


208 PAGES 
Practical " for a Pay--Better Jobs--for Mechanics, LOG TABLES 
Hel 


REM OTE INDICATORS 


for use on... @ WEATHER VANES 
LIQUID LEVELS 


= = TV AND HAM ANTENNAS 
ox © FILM FOOTAGE—LENS FOCUS 


© HUNDREDS of other 


Information, tree. 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


NEVER SLIP oR KINK 
HIGH SPEED ADJUSTING. 
BALLBEARING 


ATALL Goon oFALERS 


sremsaeetiet": (WEN De 


j 


103-02 Northern 


ARE YOU JOB-SATISFIED? “Mish 28.83,351.00 
eatine A 1949 U. S$. GOVERNMENT JOB 


jerk Test Expected Soon 
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HIGH FIDELITY 
CRYSTAL MICROPHONES 
ms lpedaace stats . 


REPAIR—rances © snavers 


© HEATERS © IRONERS © WASHING MACHINES 
© WASHERS © MOTORS © TOASTERS © FANS 
© VACUUM CLEANERS © AIR CONDITIONERS 

REFRIGERATORS 


UTILITY TESTER 


‘Tests Thermostats un- 


Lenten E sti 


65 DEY STREET NEW YORK, N.Y. 


EXTRA PROFITS "Sicr” 
with BEMACOo RAPID SAW SET 
11's AUTOMATIC immeoiare 
_. Beuiveny 

WRITE 
TODAY 


GENERAL ELECTRONIC DISTRIBUTING CO. 


8 PARK PLACE NEW YORK 7, M. ¥. Dept. P51 


ch eal 

and ‘astaitea instructions including, 

ten useful gitts— 

candlestick holders 

ss, ete Fun and. educational 

Excellent for school projects Order 
today Complet 0) 


F PLASTIKITS . . Lawrence, Mic. 


MOTORIZE seWin'c machine 
— 


COMPLETE 


SS 2 SEWING 
FREE $i» 
moron eer anes 
INSTRUCTIONS INCLUDED For MOTHER or WIFE 
retain ass 110 MONEY BACK 


przrecmroe GUARANTEE 


[ps-n  SRANTS SEWING MACHINE CO., INC 
E2023 nace street, claconatt 10, OMe 


ACT Lostalet ming NO [th 


! 
Rush your $15.95 hit. My machine sa 
| Hana wheel tures (toward me Cy away from me I 

! 


1 
i 
1 pNae 
Appr ; | |p enone 
1 
| 


1 Sows gon. Jetare cry. ZONE___STATE. 


| Sore ease foam Eee 
ae Hes x 


Seer 


ast 
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Pastic Coasters EMBED REAL FLOWERS 
in NEW Magic PLASTIC 


and Tiles 


tke cleat or may be 
gyedior Tia colo eects: Embed other 
Sacer eeceaeet 
Dlessure, the profits are possible 

Srtistic ability reauired, 


EMBED YOUR PHOTOS 


Preserve your treasured photos in Casto- 
lite. Nake beautiful medallions lke the 
‘snustal ‘photo-lampshades, 

ditinct ve paperweights with 

fe only home 
step-ty-atep method 


tenall 


adele 


acked ‘with pictur 
low toget started. Wriefoday! 


The Castolite Co., Dept, TA-4 
Box S01, Woodstock, ill 


free with materials 


Lorgest complete stock 
i Teather and. Tooth 


‘ond top 
<alfskins, Im 
je delivery. 
Write today, 


4.¢. LARSON COMPANY 


826 S. Tripp Avenue, CHICAGO 24, ILL. 


DEPENDABLE CRAFT SUPPLIES 


POTTERY CRAFT 
‘BELT CRAFT 
FOOLS @ WOOD BURNING 


TEXTILE COLORS 


INSTRUCTION BOOKS @ WRITE FOR CATALOG 


NNELL CRAFT SHOP 
‘© Elm Grove, Wheeling, W. Vo. 


Straight 2” chrome stee! 
with Warner heavy dury 


TRAILER AXLES 
ELECTRIC BRAKES 


unt to Goct, over $190.00 


F.0.8. BROADWAY TRAILER CENTER 


iu G.0.0orarrs, ‘1-21 Vernan Bie. Astra LL 2, Mew Yok Cty 


LEARN 2022248 AND SERVICE 
‘Sewing Machines, Motors, Bicycles, 
Refrigerators, Lawn Mowers, Etc. Start with a few 
common tools Build equipment or bay at cost from 
‘irectory of many jobbers. No complicated study of 


slectricty or blueprints Men with s little mechanical 


ibility carn up to $6 an b 
‘Send postal ford days free examination 
REPAIRMAN'S SERVICE, | Complete course, 

222. T-4 th Ave. Janesville, Wis | $4.73 postpaid. 


Free advisory service 


ELECTRIF Y sewn macume 


Wie on sistee SEWING 
MACHINE 
MOTOR 
KIT. 


‘90 DAY 
GUARANTEE 


ANYBODY CAN INSTALL IT! 
‘ADJUSTABLE FOR USE with 
ANY TYPE OF SEWING MACHINE 


FULL SATISFACTION OR MONEY BACK 


SPECIAL OFFER! 


With each we Include o FREE 
Sewing Mochine Light complete 
with attachment Socket & Light 
bulb (volve $2.75) with your kit 


rs ° ROWNEL DISTRIBUTORS, INC. 
1 (308 Canal Street, New York 13, N.Y. 

| Please rush your kit at $16.75. The make of my 
mochine . Hondwheel turns: [) to- 
| words me Claway from me. 


DAME enn mene 


ADDRESS 


[ cry. ZONE ..... STATE, 

[To save posfoge ond C.0.D. charges, | am 

J enclosing $16.75 [1], check [), money order (). 
-0.D.'ll pay postman $16.75 plus C.0.D fe 


iat Ie ee eR | 


REFRIGERATION 


AIR CONDITIONING 


end/or 
PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 
Service, Maintenance, Installat 
Write for Detoils 


COMMERCIAL TRADES 


202 SO. 20TH ST. 
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learn A Trade NOW! 


PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


(AUTO MECHANICS (1) WELDING—ARC and GAS 
(DIESEL MECHANICS = [_) MACHINIST 
CReFRIGERATION ~—_[[) PIANO TUNING 


Above Approved For G. 1's and Civilians 
(C] Bopy-FENDER 
America’s Leading Practical Schools 


Also the following Home Study Courses 
PLASTIC (REFRIGERATION CO plese 
"CALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 


'PSM-39) 460 South State St. Chicare 
Tlooms send wihaact cbllgstne ype lnforustion ‘eeard- 
Inetrnde"enscked: asoves Speclty. wether Sou" "ares 
Weran 8 SP Svitat 8 
Name shee 
Address. 
cy 
CREI Prepares Young Men for 
Professional Careers with Industry-Recognized 
Training in a minimum of time 


RADIO—ELECTRONICS 
TELEVISION ENGINEERING 


‘aduates of CREI residence school are prefer 
by industry because of thelr training and ah 
This recognition is, the ‘reason. that CREI men 
quickly find good jobs. With 22 years of practical 
hing ence in these highly t Al fields, 


REL off tstanding fac 


Siege 


jodern and 
nt 

¥ and each 
‘The 


oung. 
good job in. industry 
minimum of ti 


Approved for Veteran's Training 


omplete details, 


Name. 
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ee apt 


fy 1s \ 


STANDARD 834 N. Broad St, Phila. 30,Pa, 


© you can coat anything 


LIQUID STAINLESS STEEL 


\RKLING, IRIDESCENT COLORS. API 
CHEMICAL-PROOF, WATERPROOF, 
By new process, pure’ Stainless Steel’ has been incorpo- 
(cd with a new, tough, waterproo! and chemlealproo! plas- 
Hat it can actually be applied like paint to practically 
quick-drying, beautiful and as near to a: permae 

Rent’ protective coating ai Moder 
‘PURE STAINLESS STEEL — Al 


nce can ive yOu! 
‘WITH A BRUSH 


your 
OWN 


| 
Bild ss BOAT == 


Complete parts cut to exact sle—ready to assemb 
sr ot is Sonenie, 


Cente (me) for Iilustraved Uteratare, 


CZaaK) eee 


WOODSTOCK, ILL 


| Ra ORATORY TECHNICIAN 
e J 4 


CHICAGO COLLEGE OF LABORATORY TECHNIQUE 
Dept. PS. 431 S. Wabash Ave, Chicago 5, Illinols 


ORNAMENTAL 
peal” On ricuLTURE 


A thorough, constructive home tralning for employment or ad- 
fancement in Nursery Operations 

tenance, Land 

way Plan shows 


pe Gardening, My 
Better Job. or earn extra money in spare time. Send for Free 
Book. APPROVED FOR VETERAN: 

NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-1, 310 Se, Robertson © Los Angeles 36, C: 


EAR NOISES? 


If you suffer from those 
miserable ear noises and are 
Hard of Hearing due to catarrh 
of the head, write us NOW for 
proof of the good results our 
simple home treatment has ac- 
complished for a great many 
people. NOTHING TO WEAR. 
Many past 70 report ear noi 
gone and hearing fine. Send 
NOW for proof and 30 days 
trial offer. 


THE ELMO CO., Dept. 161, Davenport, lowa 


AVE on High Quali 


r \ Ss. ity 
ih) GABARDINE ..-:::. 


jrousers 


NCOLN TAILORS 22a" 


Lineal, 


© 
! 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


METALLIC LETTER COMPANY, 428 N. Clark St., Chicago 


re 


AVE $$$ 


COMPACT PORTABLE 


ARMY FIELD 


TELEPHONES 


nes t 
puy 2 PRONG SAVE 15° 


Special discount offered Limited Time Only. Act Now! 


and fully kuaranterd. 


NOW Menolar Price 
$ 7-45 Special$13-40 
8-95 Special 16-40 

| By 10-75 
LIKE MEW. Silently 99.95 Special 24-40 


ARMY FIELD TELEPHONE WIRE 
1m Sia Sta 


‘-conductor, twisted, 
ids vintied nau 


‘Unused. new: ut stored 

We. 83 Ibe $14.25 
500-toot coll (14 Ibs.) $3.50 
1000-toot coll (28 tbs.) $6.50 


W-130 LIGHTWEIGHT ASSAULT WIRE 


LIFETIME WRITTEN GUARANTEE CERTIFICATE 


ZEISS 


TYPE BINOCULARS 
6x25 8x30 
$26.75 $34.75 
Tx50—$46.75 7150 Coated—$56.75 
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ages Will You po °Y 
in SIX M onrin, 
oop JoB No 0B O 


‘SECURITY NO INCOME 
GOOD PAY NO FUTURE 


DELCO MOTORS 


PAL, BUY! ALL-PURPORE PACTORY 


1 sen $5.25 


{ots of 10... Foch $4.90, Lote of $0,...Each $4.75 


It's Easy if You Use CEI Simplified Training 
& Coaching At —_ in = Time 


IN A_ FEW SHORT WEEKS, YOU CAN BE 
READY FOR A GOOD PAY JOB IN DRAFTING 


5 
MOLL WGP tae TT 
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Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used earal Not a wax—not an oil polish 
int!—nothing that “smears” over the surface. 
ASTER GLAZE np wale decreas —s Goes tone! 
AGENTS ] aatsk a easy to apply! Gives « hard, 


‘Ap unusual 
‘opportunity! 


Goodterritory. a 


Write todayi 
Just send your name and address te 
MASTER GLAZE CO., 7720-662 W. Harwood Ave,, Milwaukee, Wit, 


Free for Asthma 


ttacks of Asthma and choke and 
{ful sleep is difficult because of 
the struggle to'breathe, don't fail to send at once to 
the Frontier Asthma Company for a FREE trial of the 
FRONTIER ASTHMA MEDICINE. a pr 
temporary symptomatic relief of paroxy: 
chial Asthma, No matter where y 
haye faith in any medicin 
today for th 

Frontine Agriata Co, 
462 Nusgana Sr. 


eo: 


wheth 
the sun, send 
‘ou nothing. 


JAC KETS 


DEGREE IN 
27 MONTHS 


ENGINEERING 


TECHNICAL 
COLLEGE 


WAR SURPLUS 
| OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Save More Than '/; Regular Cost 
GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics! 
Complete Metal Parts! 
We supply srvetions 

METAL PARTS—Set includes a) 

Metal Parte~complevely snishie 

“for assembly of 7 X50 Binocke 


ars. “No machining’ required, 
‘sturdy “Binocular Carrying 


50 for Case— Total 
et Sie all Lenses and Pri 


NOTICE! 11 zou buy both Binocvlar Optics and Binocular Met 
Mirah edd 20% Federal Excise Tax to above prices 


ARMY’S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model M-13A1, 

| S230 Sinocutars {waterproof model}. Everything you need: 

feady for assembly. When, finished will 1ook 

fory job costing $102 to $120. The Optics 

of hear-pertect condition, Have sew’ low re 

Metal Parts are new and’ perfoct, all comple 

machining required. Complete assembly instructions in. 
on ‘$40.00. 


tke a roxuinr face 


sStigndty el you peed. t 
ZOX Spotting Scope, Law reflection coated, 3 
Gia “Achromatic, objective, Some metal parts inevuded 


422,00 Postpaid 


ped 


MOUNTED AMASTIOMAY LENSES Uso’ for eae 3 
freer ‘and’ Din 
5 Wi 

ENLARGER 
j—Speed £/7.7, focal tenet 
pictures, sewatives 
=8006-N— Speed of ‘1/77. toca’ jen: 
Euma: Sultabie for pictures, ete. up to 27x 
SShnit NODACHROME PROJECTING 


Order by Stock Ne Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 
PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every "Hobbyist 


PINE WATCH CO.. Rm.40.. 29 Eldridge St., New York 2. N. Y. 
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GARDEN 
TRACTOR 

A time and work 
Complete line of 
—plus snow plow, 
pressor and other handy Bready at 
ments. Let Bready be your handy man! 


WRITE TODAY for free folder! 


The Bready Tractor & Implement Co. 


BOX 213 SOLON, OHIO 


BIG BUILDING BOOKS 


z 
gins 10%, 
‘swretrction, 


the year ‘round! 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


‘Masony. ‘concret ees carpentry 

yf. construction. plumbing. ‘heating 
in many other subjects, “More ‘tha 
mages-2750 Hustrations 
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Says Man Has Strange Powers 
That Work While He Sleeps 


“The Voice of Two Worlds,” reveals the 
story of a remarkable system that often leads 
to improvement in power of mind, achievement 
of brilliant business and professional success 
and new happiness. Many report improvement in 
health. Others tell of increased bodily strength, 
magnetic personality, courage and poise. 

‘The man, a well-known explorer and geogra- 
pher, tells how he found these strange methods 
in far-off and mysterious Tibet, often called the 
land of miracles by the few travelers permitted 
to visit it. He discloses how he learned rare 
wisdom and long hidden practices, closely 
guarded for three thousand years by the sages, 
which enabled many to perform amazing feats. 
He maintains that these immense powers are 
latent in all of us, and that methods for using 
them are now simplified so that they can be 
used by almost any person with ordinary in- 
telligence. 


AS MAN in Los Angeles, known as 


He maintains that man, instead of being 
limited by a one-man-power-mind, has within 
him the mind-power of a thousand men or more 
as well as the energy-power of the universe 
which can be used in his daily affairs. He states 
that this sleeping giant of mind-power, when 
awakened, can make man capable of surprising 
accomplishments, from the prolonging of youth 
to success in many fields. Strangely, he says 
that this power works best while we sleep, 
when proper methods are used. 

‘The author states the time has come for this 
long-hidden system to be disclosed to the West- 
ern world, and offers to send his amazing 9000- 
word treatise which reveals many startling re- 
sults—to readers of. this paper, free of cost or 
obligation. For your free copy, address the 
Institute of Mentalphysics, 213 South Hobart 
Bivd., Dept. 42-H, Los Angeles 4, Calif. Readers 
are urged to write promptly, as only a limited 
number of the free treatises have been printed, 
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A man-sized 
Ball Bearing SK, 
BenchSaw 


Guaranteed 
to Cut 


LOOK AT THESE FEATURES 
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| BE A MASTER WATCHMAKER! 
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ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-1, Chicago, IMlinois 
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RADIOMEN 
Your FCC license is the next Step Up: 


ALEVE. INSTITUTE OF RADIO ELECTRONICS, 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded, All text material furnished. Easy 
payment plan, Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
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BIG FOUR SUPER POWER 


SCREW DRIVER 


Heat treated steel clutch fits all Phillips, 
Yankee and, other standard bits sold. by 
hardware and ‘supply deslers, Automatic re 
verse turn without removing bit. from alot, 
Indispensable for. woodworking and. ‘machine 
shops, auto. body ‘and ‘cabinet, work, hobl 
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Big Four Junior has single bit, not removable, Other- 
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Your order today, 
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_ CINCINNATI 13, OHIO 


y18 JOINTER plane 

lent surfaces on all, 
available rough 

fo semi-finished, Build it yourself and save! 


free Catalog deserites many Lewin Power 
‘Tool Castings. Write today! 4 


LEWIS MACHINE TOOL CO. {1 Mngeter’ 3, Caltfarnis 


SCREWY-MIX BARGAINS 


‘Sheet metal screws and bolts, sizes 
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Lenuthen the life of your old Jeather jack- | 

Strat pamutnetdrcrysholvanle rates 

They “will fook like new when our service 
id restores the 


bem price int Te 
‘Sumner Ave.. Brookiy' 


de ‘and 
foscriptive circ 
BERLEW MANUFACTURING CO., INC. 
Dept. 5 ‘Merrick, New York 


For Hard-to-Heat Rooms 


7 Mooster Fan tn few 


round shank drills from 
forty in diameter. up to 6° 
Grinds ola ‘Grills ike new in’ 
ifferent point. angles. using hand 
for. power "grinding wheels, ‘Mfaney~ 


5895 


Postpata 


tee Crandall Mfg. Co. A235 SSsanriesea, 
WESTER ETAL PDCTS.. ALBION, MICH. ees 
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their 


y 
Failure | 
WHICH? 


| =F 


SUCCESS FOUNDATION 


Success URREASH THE we POWER or YOUR MIND ¥ > 


for YOU day and night. Write lor 
FREE GIFT” packet. Send no 


just your name and addrese 


746 SOUTH LAKE AVENUE 
LOS ANGELES 7, CALIFORNIA 


SJ “SAVE UP TO 50% 22 \ 
OUT OF PAWN 
mp, GENUINE DIAMONDS 


{ENUINE DIAMONDS| 


Diamonds 
EM Reset in 
Money Bock maa 
(eee | Mountings 
BERMAN'S 


America's Great Diamond Valves 
DEPTS BERMAN BIDE, BALTO. 1, MO, 


inciple. Baily tetaled vm few minutens 
SALESMEN WANTED! Big Proftat 
Send name, address on penny 
artculars und sow iaget yours for mtrosucng. 
\VAGU-MATIC 60.,7647- 1437 W.State St, WAUWATOSA, WIS, 


SSG 
‘tiwaas 


rxOtocts, bop FN Ws Ww, toba, Eee 2. 


To Victims of 


DANDRUFF 
Dry Thinning Hair 


FREE® pus 


trated Booklet packed with helpful 
ni prompt rll and vial, fur 
cts, 95. CLINTON ST 


fo 
ha 


T. 


ARTHRITIS-NEURITIS-SCIATICA 
If you suffer the agonizing pains 
of these diseases when the usual 
S remedies have failed, learn about 

a new trustworthy, modern, non- 
surgical treatment method. This. marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today, No obligation. 


BALL CLINIC Dept. 36 Excelsior Springs, Mo. 
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MORE NEW CARS AND 
TRUCKS ARE EQUIPPED WITH 


THAN WITH ANY OTHER MAKE 


ants 


Ls) su caTatoc 


Now ready for mailing, Thousand: 
villian Surplus stern 


s, etc. Write NOW t sie 
MIDWEST SURPLUS SALES CO. 


2533 Indiana on City 2 


The “STEKY” 16mm Camera 


Only Ys the size of a pack of Cigarettes 


 bhing we Men... 
*STRIPTEASE NECKTy 
r#AT GLOWS 


IN THE DARK 


Astounding new STRIP- 
TEASE NECKTIE 1s the latest 
Fage from coast to coast Spee 
tacular new novelty tle ereation for 
‘men who demand the distinctive and un- 
UUsuall Brings gasps of sheer. wonder, 
Thrilling admiration the frst time you 
‘wear it! By day, smart, handsome tle 


‘hat la unrivalled for eheer beauty and 
extravagant ood looks, by alghe a 
‘lorious goddess of light revealed for 
SID to see! She loses her clothes as she 
‘glows in the dark! A glorious, gleam= 
{ng blonde beauty revealed tn daring 
‘pose in the belefest of costumes, 
‘mysterious and magnifeent! Write 
‘today and I you don't agree this 
‘Outstanding new necktie sensat 
ie. the most exciting tle you've 


ius post 
thi time 


von teens aaa cate 


ad “Trans 


torooktvn Ste 


a 


yeu aba a tao 
sits oR SIR TO IO. 


OWN a Nationally 
Advertised Business 


Nov. we are appolnting dealers in U. 8. A., 
Sfesteo and foreign countries 
‘pen Ifyou are capable, | 
Siting to work to ene 


‘experience needed. 


Clean Rugs and Upholstery 


businesses are bullt 
nation of a» natlonal 


solid fs 


tion with 1S. years of "Proven 
Saecess. Dura 

Tiedt“ 

Furs ‘and pl 

Batah "machine ‘scrabbling | 


Protects Against Moths | 


Bere ts another year ‘round service ren- | 
Sere 


| —~ Hlomes 


and 


Gardens 


NATIONALID 
i rteate il 
‘ot YOUR tm 


Daraclean Service to revive 


ained fr 
‘ot ctntomers 


1, you are 
iay ike th 


i 
‘Meek, after ‘cout 
‘coupon NOW. 

eit, "Ne ool 


vision of HOME 
PL, Deerfield, 
fe obligation te me, send booklet and 
its, Tell’ me how T'ean OWN 8 growing bul 
i upon satised customers, 


IRVICE CO. 
iinole 
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INVENTORS: 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent, 

‘The usual first step is to have 
a search of the prior U. 
Patents conducted, so” that I 
can report to you on the 
question of Patentability. 


PATRICK PD. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 
——— 
PATRICK D. BEAVERS, Registered Patent Atty 


937 Columbian Bidg., Washington 1, D. C. 
Pleaye send me full information on how 


to secure Patents & Trademark Registration. 
NAME oor 

: Street... 4 
City... State, a 

. . 

a cy 


BUILD IT, FIX IT 


WITH 


AMBROID 
“IT STAYS STUCK” 


For a quick job with permanent 
results use multi purpose, fast 
drying Ambroid liquid cement. 


broid handy. 
or send 25¢ for a 


at 


306 Franklin St., Boston 10, M 
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ENTIRE FAMILY 3) 
(210.4 Persons) INSURED! 3 
Genuine Lapel Recorva 


LIFE INSURANCE 


Insurance for every _mem- 
f your famil 


fer allt) 
Pays You for death of any 
member of your family group. 
Pays your family should you 
die. Unusual protection at un- 
believably low cost! Send for 
Semple poy’ slay! Mesos! 
nor obligation, No salesman 
will call. Wei 


SERVICE LIFE INS. CO. Dept. 44, Omaha 2, Nebr. 


“PLASTICS 


Work in a fascinating and profitable hobby. 
Just out—our latest fabricating manual, Tells 
you how to work with Plastics, Our new 
Catalogue provides all needed materials: Plexi- 
Lucite—Ter 
sheets, rods, and tube 
cements, dyes, accessories and supplies, Send 
20¢ toduy for Catalogue and Handbook. 
HOUSE OF 


shortsWave. Receiver = 
{era tour blueprints! Addr 
34th Avenue, New York 10, W 


Fiywelght Portable. Only 
Popular Science, Dept. 


OS se DOES YOUR TABLE RUMBA 
—< 


Fixit or any wobbly furniture 
in 5 minutes with a set of 
[/ 4 Levers, which positively 
levels anything on & wooden 
legs weighing up to 2 ton! 
‘Send 59¢ per set to Dept. 25 
Levelor Corp, White Plains, N.Y. 


N 
W 


FREE BOOKLET—For Those Who Suffer From 


TOOTH DECAY! 


Tella What You Can Do About It 


tooth decay is pract 
Began in Texas,” will he 
your name and addres. 
LOM. & W. Com 


ally unknown. The booklet, 

‘absolutely free. Just write 
many posteard and mail to: 
; Box 309-D, Marshall, Mich, 


BINOCULARS, 6 x 30 Universal 
Used, jrood condition, with 


Useu Good Condition. $5.95 
& Teqaslts. Levels. te. $1.3 5Q 


GANVAS SAPETY BELTS, seta! 


Piers SAAR SATEEN Fe 
‘Many unadvertised specials. you Need? 


What do: 
th Edition Anmuat Gun Digest #150 


Fj attcc Pere Shope 


11 S. 16th St., Phila. 2, Pa. No COD'S ° 


Write me today for FREE 
Aescriptive circular, Sent in plain, sealed envelope 


PRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


WITH AMAZING 


NEW MAGIC DICE 


ie a 
Sipe ared 
lief aca ct Senet a 


‘Addrase Heliater-White Cov” Dept. 
225 Worth michigan a 


Provides PRECISION CONTROL. . 


because 


FOREDOM #99 
FLEXIBLE SHAFT 


MACHINE with 


PENCIL-SIZE 


HANDPIECE. 


35” 


FLEXIBLE GRIND—POLISH—SAW—SAND 
SHAFT ETCH—ENGRAVE—ROUT—CARVE 
—MILL—CLEAN 


15% | 
coi | 


500 Page Catalog—7, 000 Gadgets & Novelties : 


6-Color Cover 


ies, corre fe 


Airene 


Ci Deluxe Bound Cat. 25¢ 
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PUT YOUR FUTURE 
IN BRIGHT LIGHTS! 


LEARN m= 


NEON © 


TUBE BENDING 
AND 


NEON SIGN 
FABRICATION 


You Can Make Up 
to $5.00 Per Hour 
with the IDEAL 


THERE are hundreds of lawnmowers in your 
neighborhood that will need sharpening. at least 
once or twice each season, You can build up a 
Broftable business with the Ideal "Lawnmower 
harpener, and earn up to $5.00 an hour while 
doing it. 


= 1a 03 teed go experience to, operate the Tel 
You can earn $100 weekly or better as one of the wnmower Sharpener. Just place the lawnmow- 
hundreds of properly trained men now desperately $a tie eal Feake 2 Se simp he 
needed by the neon sign and fluorescent lighting i pot et Sen, Sew neat fo 
dustries, lawnmower. The Ideal is not a "mak 
Our Glapproved resident courses offer the most shift” sharpener, it has 45 years of engi- 
THOROUGH institutional training available in this neering design’ behind it, 
field. Over 1800 hours of individual instruction and «is sturdily built, 
bench work covers every phase of luminous cube and grinds boch 
bending and installation—nothing is held back for straight blade and 
“special courses.” This is not a correspondence course. reel knives to a pre- 


cision-cutting edge, 
Write today and 
learn what the Ideal 
Lawnmower Sharp- 
ener can do for you, 


DON'T DELAY 


Send For FREE Book 


Enrollment 
ing to undergo 1 
. To date, not one single graduate has f 
to qualify for or hold a well-paying job in the 
dustry. For information, write for Bulletin "S”, stat- 
ing whether or not you are a veteran. 


GENERAL INDUSTRIAL 
TRAINING INSTITUTE 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes EN CASTING 
Flush Out Poisonous Wi JORMOUS PROFITS AT Home 


of kidney. funeti 
Femain in your blood, ise nageing 
rheumatic. pains, lew oss of pep and 
energy, setting up nights, swelling. puffiness under the 
eyes, headaches und dizziness. Frequent or scanty passages 
With smarting ‘and, burning sometimes shows there in 
pomething wrong with your kidneys or bl 
Don't waitl Ask your druggist. for 

stimulant 


Learn at Home In Your Spare Time a. 
urcenrat 


poisonous 


| LEAR by Eony. PICTURE 


CARTOONIN oe 


Got this big, how-to-do-It book for women! Tel 
Sreate thousands of iovs, gifts, decorations, favors 


fies with seissors and paper. sust send $4. UAnBON’ scoot, OF CARTOONING 


BIISS Electrical Training 


including radio ond electronics. Extensive lab- Clesses begin April 4, Sept. 6. Catalog. 
oratory, shop work, drafting. Prepares for 7600 TAKOMA AVENUE, 
ELECTRICAL SCHOOL c!es'rico! technician ond engineering cides WASHINGTON 12, D. C. 
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PRINT YOUR OWN 
POST CARDS 


inquiries and cone 


facts - = saves time and 
to use GEM STENCIL DUPLICATOR 
ideal for Advertsing, Announcements, Notices, 
Labels, For, frige Lauded of use 
every’ t usiness and organi 
Comes compete with all supplies, instructions 
fand G0 page Book of ideas, 
FREE TRIAL OFFER: Try ic before re 
uy ict Write and’ a, GEM OUTFIT wil be 
S7.b0.or return the GEM, no questions asked Mil 
ie GEXT me all eet? you be the Jods. 
BOND EQUIPMENT CO. + Dept. 

6633 Enri St. Lou 


SEND NO MONEY - FREE TRIAL OFFER 


GO 1es.0F READY MADE PARTS ie 


BUILD YOUR OWN ji. 
HEAVY DUTY WELDER NECESSARY 


ATOMIC ARC WELDER CO. 


1039 50, 19th St., OMAHA, NEBR 


STAMMER? 


This new 123-page book, “Stammering, Its a 
and Correction,” describes the Bogue 
Unit Method for scientific correction of 
stammering and stuttering—successful for 
48 years. Free—no obligation. 
BENJAMIN N. BOGUE, Dept. 4018 
Circle Tower 


RUPTURE SUFFERERS GET RELIEF 


Get comfortable, safe relief with 
scientific support. Soft, sani 
terial gives natural support wi 
‘comfort toactive wearers. Satisfa 
guaranteed. For free literature writ 


WEB TRUSS CO. 
Dept.S-8, Hagerstown, Md. 


You Can't Disguise Your 


DEAFNESS! 


Because you make your friends shout or 
repeat, they know you're hard of hearing. 
So stop deluding yourself and taxing their 
patience. Let the Zenith "75" Radionic 
Hearing Aidt bring you better hearing! 


HEAR BETTER OR PAY NOTHING 
‘The coupon below brings you the light, 
compact single-unit Zenith "75" by mail, 
ready-to-wear, on a 10-Day Money-Back 
‘Trial. Mail the coupon today and find new 
hearing happiness. 


(ENITH 


By the Makers of World-FamousZenithRadios 


for ecvice took ont 
ivice on your 

iJ S 
=—ORDER NOW. MAIL THIS COUPON! " 


Zenith Radio Corporation 
Hearing Aid Division, Dept. PS19 
S001 Dickens Avene, Onicago 39, Tilinols 
1¢ck OF money order for $754 for one 
iS Hearing Aig. Uniews fam come 
tely satisfied and find the Zenith "79" superior 
‘ony other hearing aid, I'may return yt within 
ten days of receipt and get my money back in Tull, 
Plas tas of 61.50 delivery ts made tm Inots oF 
‘Please send details of your convenient time 
payment plans and free descriptive literature, 


RADIONIC 
HEARING AID 


Name. 


PERPLEXED 
ABOUT YOUR 
FUTURE? 
BABY SHOE 
METALLIZING 
OFFERS 


you a wonderful full or 
spare time profitable busi- 

ness of your own! Get the professional “know-how” you 
need to succeed, simply, quickly and inexpensively, from 
the nationally recognized authority who developed and 
originated the first and finest course for teaching, this 
easy, lucrative work by mail. Write for FREE details to 
JOSEPH _B. KUSHNER, B.5.Ch.E., Metal Finishing 

Engineer, STROUDSBURG 10, PA. 


wo 
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Do you want 


.-to go to College? 
--or to enter a Profession? 


Optometry, tmbatming, 


..or get an Office Position? 


starebere, yoe practically MUST Salah High choot 
fou can “complete 


itgT-—endorsed by Sauce” 
tore Winieh ‘our high school education NOW. Write TODAY! 


Finish in 2 Years 


‘American School, Dept. H146, Drexel Ave. at S8thSt.,Chicage 37 


Gentlemen: Bend me FREE informa 


Clectr 


by BRUSH 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


aie en Etec 9. 0t $0.. DEPT. ee 


‘WARNER ELECTRIC C0, 1512 Jarvis Avenve, 
[| Gentlemen: Send Free Sample and Details to 


[ Ne 
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eee, 


Famous BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 
PRACTICAL DIESEL ENGINEERING 
REFRIGERATION AIR CONDITIONING 
COMMERCIAL ELECTRICITY 
RADIO- TELEVISION MECHANICS 


‘Your future succeas depends largely on the rep- 
uation of the school you attend. Don't take 
Shanceat Train at America’ foremost school of 
mechanical specialisation, Bailey ta 

and approced by industry, Bailey. gr 
et the top pay jobal "Gal. Approved. 
for FREE Catalog. 


BAILEY TECHNICAL SCHOOLS 


1656 So, Grand Bivd., St, Louis, Mo. 


or at Allied School in Chicago 
KEY POSITIONS OPEN IN INDUSTRY 


3 Sirsciarat oraan Train Now! 


EMPLOYMENT — Proved for 


‘ond Veterans 
SERVICE + Write Fer Cotelog 


ALLIED SCHOOL OF MECHANICAL TRADES 
Mienigan Ave 


ARTISTS MAKE MONEY 


DO YOU LIKE 10 DRAW? 
age and occupation for 
to find out your ability. 


ART INSTRUCTION, INC. 
1149 Art instruction Bidg., Minneapolis 18, Minn. 


Projects WwoopworRK 


One of the best woodworking books offered today, De- 
tailed drawings for 109 projects, including bookends, 
game boards, waste baskets, child's rocker, trellis, book 
Facks and furniture are’ given in PROJECTS. in 

WOODWORK by Douslas & Roberts. For besinners as well ag 

advanced students. Photographs clearly show. “'step-by-1 

procedure. At craft stores or direct. Only. $3.50. Postpa 

Sent C-O.D. plas postage. Cloth cover, Order today. 


| MeKNIGHT & McKNIGHT, 140 W. Market St, Bloomington, llinois 


“Company's more fun... 
since Paw glued his chair to the door with Weldwood Glue” 


WELDWOOD 


PLASTIC RESIN GLUE 


When you want a wood-to-wood bond that will 
really hold ... remember Weldwood Glue. It’s quick 
to mix... easy t0 use. . tremendously strong 

stain-free . . . rot-proof... and permanent. At hard- 
ware stores, lumber yards, chain stores, in 15¢, 35¢, 
65¢, 95¢ and larger sizes. United States Plywood Corporation, New York 18, N.Y 


Here's Your Key to a Better-Paying 
yl ELECTRICAL JOB! 
ftp at APPLIED ELECTRICITY 
Wide 2-Way Stretch Band con't 


Bey UNBEATABLE BUY 


STANDING 
wie catch... 


Count on SPORTFLEX for comfortable, contour control 
DON'T DELAY! Send Ci NONEY ORDER Todoy 
IMPORTANT! Please Toesity we C.0.0."s accepted 


PS, 14 W. 17 St WY. 11, WLY. 
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Your stepping-stone 
fo a BETTER-PAYING 
MACHINIST'S JOB 


work, ‘Take’ advan 
of he “other 


solve your problems, increase 6 volumes, 2645 poges 
your efficiency with "2747 illustrations 


THE AMERICAN 
MACHINISTS’ LIBRARY 


‘This brary of machine shop practice, was written for 
practical ‘men, It gives yeu the best’ methods for every kind 
Brrmachine shop ‘work, It fully’ ‘explaine’ 

‘ther machine tools tad thet 

chines. speeds and feeds, 
fand ‘iixtures, punch and 


ind production. 5 
metal surfacing, et. 


‘Ait plainiy’ weitten ‘and fully liusérated 


NO MONEY DOWN—Easy payments 
EXAMINATION COUPON: 


McGRAW.-MILL BOOK CO.,1NC.,230 W.42 $t..M.Y.C.18, 


A SENSATION with 
CRAFTSMEN 
EVERYWHERE! 


THIS AMAZING, NEW, 
LOW-PRICED 
OSCILLATING, SANDER 
‘AND POLISHER! 


CRAFTSMEN! .. . Here's the new, remorkebly 
‘ffcien oscillating Sonder and Polisher attachment for Block & Decker Home 
Unity Yer" Bctie Dil. 

Now, in @ traction ofthe time, and with fr less “elbow greose, the 
DU.FAST SANDER AND POLISHER” gives you certon, sparir finishes every 
time ... plus @ definite saving in Hine end money! 

(© ATTACHED AND DETACHED 4 A FY 

‘© WHions ONLY 5 URS. (with dri) ~ UMINATES raNOUE 

'¢ 1AS¥ 70 USE IN comMtRS, OM OPEN STOCK, AND ON CURVED SURACES 

IW you vse @ B&D Home Unity YA" dil... you'll want the Dust 
Oucilating Sender and Polisher attachment. In any cose, dot fil to wae it 
fond iy Wot any hardware deoler who carries BA D Home Utility Tools 


DU-FAST, in 
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STUDY at HOME 


With An Educational Institution 


‘Men with specialized training win higher positions, insure 
Intger carninges and are Diger successes fn’ business and 
greater than ever before. 


Er 
Bibi, lite, Opportunities NO 
nd for Our Catalog. 


ARTS vane SCIENCES 


tistics: Agriculture 


ENGINEERING 


18_ Hornbrook 
0 tn Commercial 


FINGERPRINTING 
AND 

IDENTIFICATION 

| IN YOUR OWN HOME 

| IN YOUR SPARE TIME 


| Sonciay apres exresonioce coast 
| Sitaeyiaws etactng sty FREE 
let 


| Stent inte Bld of IME DETECTION. 
Privele Correspondence OnRequest 


tte 
| rent. ikamed’by PENNA. INSTITUTE 
wen,” OF CRIMINOLOGY 


De. W. Nisson Brenner, Director 
DEPT. NO. 18 
Extension Division 
135 So. 2nd Street 
Philadelphia 6, Pa. 


ae ‘Your Hobby 


Postee-mory. colors hein Rese" 


‘tnd "we. oF it include 


TH FREE! 
FOR THIS My 
‘Make money. Know how to break an 
ins porecs Werte fadey for titted 


Pan boToeether with 


Dept. sor 


RAISE AMSTERS 


} The new wonder anim: 
Often called Toy Bears. 


thousands. Clean, odorless. any- 
where. A profitable and interesting hobby 
business. We furnish breeders and instruc- 
's. Write today for free book. 


GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


FEELS RIGHT...WORKS RIGHT! 


The minute you grasp a Stanley Plane and case 
the cutter into the wood, you feel the fitness of a 
fine tool . . . the skill of your hand and eye going 
right down to the face of the work. It’s responsive! 
It’s beautifully balanced! It’s right in every detai 
from the bevel of the cutter to the way the kno! 
and handle fit into your hands. A lot more than 
good steel goes into a tool like that . . . the best 
ideas of generations of the best tool users. You 

"t get more than that in any tool: you always get 

ure of it in Stanley Tools, 


STANLEY 
No. 5 
JACK PLANE 


coupon bring you these two books 


One is FREE! The other, the latest 
he 


fully 


AROWARE * HAND TOOLS « ELECTRIC TooLs - 


Stanley Tools, 219 Kim St., New Britain, Conn 
Please send by return mail 


Accomplishment 18 
and Weed”. $1:00 enclosed. 


Address 


City State 


Mekes every job EASIER 


OU have never 

seen a single cyl- 
inder portable air 
compressor that 
packs so much 
as this one, Built by 
the makers of the fa- 
mous4 cylinder Pres- 


SUCCESS IN AVIATION 


Sa 
riovoh Eaabry3) Hidde Tedidicg 


sure Queen, the Princess will do any job, from 
inflating tires to painting buildings. Compact, 
simple and rugged, it will last your lifetime 
and pay for itself over and over again. 
Powered by electric motor 
or gas engine. 


Write for 
Literature 
and Prices 


THE CAMPBELL-HAUSFELD CO. 
151 Railroad Avenue Harrison, Ohio 


@ airceart aencine () commenciat pitors 


@ encmncerne @ ze comsmen win 


‘COMMERCIAL 
AVIATION NEEDS YOU NOW! We have hundreds of urgent 
‘quests for Embry-Riddle ground and flight graduates. Toke 
‘Sdventoge of Embry-Riddle’s modern equipment...< quarter 

perfect flying 
@ today for Full infor= 


‘Dees of Enrollments ~ Dros. 91 
Embry-Riddle School of Aviation| [] 4.A6. Mechanic 
LORIDA 


ADDRESS _—_—_ 


Dy Hsing Mechanic 


a 5 ht On| XS 


Awe — [Nom Vewran 


MIAMI--AIR CAPITAL OF THE WORLD 
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For Cabinet Finishing 
we PLASTIC WOOD 


HOME WORKSHOP/ 


If you'd like a satiny smooth, professional 
finish on your next cabinet job—use 
Plastic Wood! It's an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands’ to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 


. .. dozens of other uses 
FOR FILLING... FOR REPAIRING... 


@ You'll want Plastic Wood SOLVENT, 
too. Get both at one time. It is made espe- 
cially to control the consistency of Plastic 
We useful also in removing dried 
Plastic Wood from tools and fingers. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 


T. M Reg. U.S. Pat. OF 
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What’s Your 


There’s one frustrated crook in 
our town now. I had trouble with a sneak 
thief who evidently used a pass key to enter 
my garage. He went in there so often it 
seemed to me he was using the place more 
than I was. But I fixed him. 1 hacksawed 
off the end of the key as shown. Then I 
pushed the end into the lock. Now only my 
key will open it Lynn Allen, Lexington, Ky. 


My refrigerator light had a defec- 
tive switch. After fixing it, 1 worried about 
whether the light really went out when I 
shut the door, I wanted to cram Junior in 
the box and let him see, but my wife ob- 
jected, So I turned a radio to a dead spot, 
turned up the volume, and shut the refrig- 
erator door. The speaker clicked, indicating 
the light went out.—J. B. Morris, Dayton, O. 


ANNOUNCES 
Y BiG NEW MODELS! 


Hundreds of Improvements 


NEW Crosley Deluxe Sedan Is bis 


Crosley is truly a fine car. Again Crosley leads in the high com- 
pression field! Now 7.8 to 1 compression ratio! Even more power, 
better hill climbing and greater economy—up to 50 miles on a 
gallon of regular gasoline. And you can own a Crosley for the 
price of an 8-year-old high-upkeep used car. So drive a Crosley 
—the new style leader that saves you money by the mile! 


See the startling new Crosiey cars at_your I 
dealer's — Sedan, Station Wagon, Ci 
Panel Delivery and Pickup. Or write i 


complete new catalog to Crosley Motors, Ine 


Q FINE car 2530-JA Spring Grove Ave. Cincanati 1d, Ohi 
Phenomenal Value * Treasured Lifetime Gift Ss TA R T ry B U Ss I 


INCABLOC 


Parga 17 sews 2 rus suTOn Hl OF VOUR OWN 
r CHRONOGRAPH BE ii. sone chon, who Says: 


FyrFyler extine 
ives me o steady 
income ond real independence, 


Yes, copable men like John Lehmon 

will find an outstanding opportunity 

with Fyr-Fyter. You can be your own 

iy boss... operate in your own town and 

cegeepee. 4 3 « build « permanent, steady 
E led. We carry 

es, pay profits 

weekly. Thousands of prospects due 

to the vast need for fire protection, 


orn ite eday! No sbligon 
| FYR-FYTER CO. Dept.92-49, Dayton, Ohio 
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STOP Battery 
Drain with 


PYROIL 


‘The very small cost of PYROIL is inex- 
pensive insurance against battery drain 
these cold days. Pyroil in your lubricating 
system gives low viscosity winter oil the 
property of clinging tw cylinder walls, 
This provides ready lubricated surfaces 
which permit easy starting. You save pre- 
cious battery energy, you prevent scoring 
of cylinder walls, corrosion, formation of 
gum and sludge when you add Pyroil. 
Ask your gas station attendant, 


PYROIL FOR AIRCRAFT ENGINES 


Use Aircraft Pyroil B for lubricating oil, Air. 
craft Pyroil A for gasoline, 


GIVEN! 


PYROIL COMPANY 
71 Main Street, Lo Crosse, Wisconsin 


1 wane my cir to last and run properly. Please cell me 
more about Pyroil and how i can accomplish this for me. 


Name. 


Address. 


1B rorutar science 


What's Your Ingenuity Quotient? 


Need groovy re: 
because my home recorder requires pre- 
grooved blanks. Since I couldn't obtain them, 
I made them from ungrooved blanks. 1 
hooked the arm of the recorder to the arm of 
a phonograph with a piece of stiff wire. 
‘Then I played a record on the phonograph 
and us the arm moved in, it pulled the re- 
cording arm over the blank, cutting perf 
grooves.—R. C. kson, Waucousta, W 


rdings? 1 did, 


Our mail box is too far from the 
house to be parading out there just on the 
chance that there ht be mail. I mounted 
some thin sheet n 


and 
the 
box makes contact between the screw and 
metal. Pushing the button lights the lamp. 
=Dick Ensign, San Rafael, Calif. 


Have you pulled off a smart 
will pay 


1e lately? We 


matter i ‘ 
ernment postcards only. Contribut 
not be acknowledged or returned. 


Amazing New 
P&H AC Arc Welder 
with Dial-lectric Control 


These industrial and com- 

mercial are-welding jobs 

are easier to do and cost 

less when you use a P&H 

Dial-lectrie AC Are Welder: 

All types of industrial 
welding 

Sub-contracting work for 
large manufacturers 

Air conditioning 

Home heating 

Truck body building 

Trailer building 

{ blocks 


fenders 

frames 
Fuel-oil tanks 
Contractors’ welding 
Bridge work 


shops; foundries; schools; etc. 
The only walder with 


dsvonn cos etety Sees to te thn Bow ran 
Disi-iectric welder. ‘There is onlY ote. cont 


‘Of the radio-Iike hab covers the entire weld 
{ng range. There are no plug-ins {0 take, 80 


wheels or levers to crank or 

an 

machine 
od 


ding manual Is ‘suppiled with each 
‘Derlnners can earn to weld 
‘Old bands ay 


if why Pall AC Welder . 
tion’ or maintenance — why operating conta 
ny so many Industrial Users are 

‘Also, NEMA 


Automotive 
repairs 


excavators 
tractors 
groders 
ditchers, ete. 


Kitchen equipment 


Welding are 
Welding fange. "Eilmination of ‘are blow. 


Basy quick-start are. Tilghelow 
Fabricated housing 
Fabricated garag 
Cast iron repairs for 


TEAR 


Makes sound welds easier, faster, and at lower cost 


Built for heavy industrial use, with welding service range from 20-275 
amps. Also ideal for automotive, general repair, job welding, and machine 


BUSINESS LETTERHEAD, 


fuenswork te eliminated, Welds at 

‘better-looking. You ‘can weld any 
hing’ made ol ‘alceas. stew 
cet_ metal, ean 'put_hard, 
protective, Jongrlife coatings on new parts, of 


Bulla up" worn paris ‘better than "nev. ‘The 
‘cost of al'# types, Individually packaged and 
beled Tor your convenience, bt 

Tt pays to use PAH electrodes. No maiter 
what make of welder you have, order’ a. PélL 
Shop peck today trom your nearby T&HK dla: 
tributer 

Reduce welding couts In your 
jant or business 


to bring ina PAI 
"A comparison. of ts 


wi 
Derformance ‘with that ‘of other units aulekly 


Shows that a Dial-lectrie Improves the quality of 

the welds, speeds the Wor 
‘A Pali Dialectic" AC’ are welder canbe 
‘Also. get 


ARC WELDERS 
4674 W. National Avs, 
Milwaukee 14, Wiaconnia 


OUT COUPON, ATTACH TO YOUR 


AND MAIL TODAY 


foundries Felts Despite ite. weight ot HABNISCHEEGER CORPORATION 
ugk idee i ft ls remarkably Come 4674'W. National’ Avenue, Milwaukee 14, Wisconsin 
lalntenance work fo pac. The Dialectic enny ff) Xen, i'm intersted in the nin Parr AC Aref 
industrial plants te'move around, too — it's Welder with revolutionary Dial-iectrle control, and 
mounted om wheels, you hans money-saving P&H electrodes, “T-would Uke in= 


Ventilating systems 

ieycle repairs 

Stainless steel bor 
equipment 

Ornamental iron work 

Fabricating eavipment of 
your own design 


dle ft just ike © band truck. 


electrode service 
by convenient 
op Packs 
Shop Packs contaln elght 
dierent vackages of elec 
lied instructions 
‘ach individual 


printed 
Deckage so that’ Fou caf Use 
fhe right ‘electrode for” ‘every 


formation on the tems 


(C)Send Free Book, “Simplified Welding” 


tT have checked below. 


Cl Send address of distributor 
SSuop Pack” Electrodes | Sead representative 
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HIGH SCHOOL SENIORS: $ 


Get Paid While 


Finishing Your Education 


Prepare for a Career with Uncle Sam! 

When you finish high school in Jan- 
uary or June, plan to complete your 
education in one of the U.S. Army 
specialty schools. You'll get good 
pay while learning, plus free board 
and room, free clothing and equip- 
ment, medical and dental care. And 
you'll share in the U.S. Army’s great 
retirement plan. After you have fin- 
ished high school, select the army 


‘These are just a few of the courses offered 
in more than 60 Specialty Schools of the 
U. S. Army. In these schools you use the 
latest equipment . . . learn from the finest 
instructors. 


Liaison Airplane and Engine Mechanic. 

Construction Equipment Maintenance 
and Repair. 

Refrigeration Equipment Installation 
and Repair. 

Carburetion and Fuel Induction. 

Laundry Machine Operation, Maintenance 
and Repair. 

Office Machine Repair. 

Power Generators. 

Teletype Repair. 

Engineer Drafting. 

Army Administration. 

Medical Technician. 


PEACE IS AMERICAS 
MOST IMPORTANT BUSINESS 


US. ARMY and US-AIR FORGE 


RECRUITING SERVICE 


NO rorurar science 


Take Your Choice of the World’s Finest Specialist Schools 


course you want. Get the facts... 
without obligation ... at your nearest 
U.S. Army Recruiting Station. 


Automotive Maintenance and 
Minor Repairs. 

Locomotive Repair. 

Marine Engine Lubrication and 

tenance. 

Marine Engineer Repair. 

Power Shovel Operation. 

Air Compressor Operation. 

Dozer Operation. 

Water Supply and Purification. 

Railway Bridge Construction and Repair. 

Pipe System Installation and Repair. 

Ship Fitting. 

Electric and Acetylene Welding. 

Sheet Metal Work. 

‘Time Rebuilding. 

Tailoring. 

Leather and Canvas Work, 

Cable Splicer. 

General Electricity. 

‘Telephone and Telegraph Installation 

Repair. 


and Athletics. 


An Atomie Curtain? 
Feasible Nonsense! 


N ominous idea has slithered into print. 

It is to use the knowledge and products 

of nuclear fission to drape an invisible veil 
of death this side of the iron curtain. 

This gruesome thought can hardly be dis- 
missed as another fantasy of the science fic- 
tioneers. For it was aired by a couple of ordi- 
narily shrewd and sober commentators, 
Joseph and Stewart Alsop, whose syndicated 
‘column is datelined “Washington. 

Even if the idea were not instigated by 
certain military minds, it must come with 
grateful logic to those who think of the 
A-bomb as “just another weapon.” Those who 
hopefully quote history that every weapon 
has had its counterweapon and defense. 

Technically, the thing is possible. The very 
scientists who burst the atom would breech 
no national secrets in confirming that it could 
be done. There are plenty of hints in the 
Smyth Report of the deadliness of fission prod- 
ucts. There are the mute “survivors” of Bikini. 
The plague ships still anchored in isolation; 
the death ships buried at sea because they 
were too hot for human seed and tissue. 

One possibility is to play the real death 
rays from cyclotrons or uranium piles like 
searchlights at strategic points. Or a radio- 
active Maginot Line could be drawn across 
whole continents by laying mine fields of 
isotopes. Plutonium, itself, could be dusted 
like DDT on crops. Or a border strip, suitably 
marked off, might be used as a dumping 
ground for atomic wastes. 

‘The quickest way to create a literal no 


man’s land would be to announce that such 
and such areas were to be “dehumanized” 
in X hours. Allowing barely enough time for 
people to get out, and not quite enough for 
troops to get in. Then simply drop an A-bomb 
every X miles. This would certainly set up a 
quarantine zone. Quite likely, it would also 
start the very war it was supposed to prevent. 

But the real threat of an atomic curtain, 
it seems to me, would be its effect on those 
it would presumably protect. We would find 
ourselves in the sad position of the lunatic 
who thought the barred windows and high 
walls were to keep the other people out. 

‘We ought to know by now that every Chi- 
nese Wall or Maginot Line ever built has 
been cracked by direct attack or cancelled 
by an end-around play. The static defense, 
like the “burglarproof” safe, cannot exist in 
a world of forces in motion. 

Just beefing up a Maginot Line with radio- 
activity doesn’t change this basic truth. And 
there’s always the chance that atomic cannon 
so located would be turned against the de- 
fenders. 

Those behind the dangerous idea of an 
atomic curtain may think that their proposal 
to use fission defensively somehow makes it 
more manageable in sword-and-armor terms, 
Perhaps they hope this will be the answer 
to the scientists who warn that atomic war 
will be plain suicide on an international scale. 


fig Gitercs 
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‘When your Ford needs a new part, make sure 
it’s a Genuine Ford Part, an identical twin to 
the part built into your Ford at the factory. 
That saves you time and money and adds 
many extra years to your Ford’s life. 


Made right 


Ford engineers know the 
vibration of an “off balance” 
clutch can cause serious 
engine trouble. That's why 
the clutch dise being made 
(at left) is carefully designed 
for perfect balance. 


Fede. 


replacement parts. They're identi- 
cal twins to the parts built into 
your Ford. 


fat ae 


Mr. Ed Robinson. of Wilton, Conn. 
there's no substitute for real Ford parts. I've 
found it pays to look for that Genuine Ford 
® Parts sign.” (At all Ford Dealers and selected 
independent garages.) 


U2 poputar science 


POPULAR 
SCIENCE 


nee sexton. Monthly 


Perameely tte sal 
Look, Ma. No Hands? « «6: sexsveticopter 


pilots have been like Don Quixote, continually jousting with their windmills. 
These highly unstable flying machines have demanded constant attention to the 
controls. But now look at Stanley Hiller’s new helicopter being flown “no 
hands.” The pilot is riding his rudder pedals, however, for helicopters with anti- 
torque tail rotors are still directionally touchy. Hiller is not alone in his quest 
for better stability. See the story of the new Kaman ‘copter on page 182. 
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PIN-POINTING SUB PENS 


Why the \avy Want 
SUPOM CAPTIONS = ee 


STERN ELEVATOR 


B-29s, says 
forgets, ots 


helicopters full of Marines. The islandless flight deck provides 
five-acre airfield nearly o fifth of a mile 
by five deck-edge elevators, will 


Jet pla 


ARLY th ght deck nearly a fifth of 
ty $124,000,000 super airer 1 g is 
Prototype of a 65,000-t 


launch planes of 
1000-te 


avy may bring out 


Here 


But the 
The 


wy 


j HINGED ANTENNAS 


Ne 


TELESCOPING 
CONTROL TOWERS 


LARGE AND SMALL-CALIBER 
RAPID-FIRE ANTIAIRCRAFT GUNS 


GUNNERY AND 
os ravicarion’ 
BRIDGES 


OVER-ALL LENGTH. 1 


A teuly flat-topped flattop, superearrier CVA-58 will have flush deck a fifth of a mile long. 


“Here is a fresh start in fast-carrier de- 
sign,” says Rear Admiral John H. Cassady, 
Assistant Chief of Naval Operations for Air, 
whose special job has been to help develop 
the new flattop. “It is the first of the Navy's 
carriers to be built from scratch with jet 
planes in mind. And not only jet planes, but 
jet planes of a size not yet even on the 
drafting boards.” 

Eventually, say the Navy's air-operations 
officers, these planes will be jet bombers 
almost the size of the present B-29s and two 
or three times as fast. Weighing almost 
100,000 pounds, they are expected to take 
off from their seagoing airdromes 1,000 miles 
from an enemy's coast and fly as much as 
700 miles inland to hit their objectives. 
Compared with this performance, today’s 
carrier planes are mere June bugs of 20,000 
pounds, with a combat radius that only 
reached 700 miles. 
inking about a plane with a 
combat radius of 1,700 miles right now,” 


250 MILES 


Admiral Cassady told me. “It should be 
coming out in 1952 or ’53, about the time 
the new carrier is completed, This ship is 
mighty important; without it the evolution 
of the fast carrier will be seriously delayed.” 

The flush deck is but part of the new look 
that has been coming over carriers since the 
first time a jet plane sat down on one. 

The carrier has been an airfield built 
around a type of plane with a wicked fan on 
the nose but only a fishtail in the rear. Now 
you have a plane with two very dangerous 
ends—a treacherous suction front and a very 
hot behind. When a jet engine whines up to 
shrieking speed, you give the airplane deck 
space—and lots of it. 

The carrier has been a football field with 
charging lines of plane pushers. Today a 
tractor replaces the muscle mob. 

The carrier has been a floating garage, 
built around a complicated plane engine that 
takes a lot of elaborate service. When some- 
thing goes seriously haywire in jets, you'll 


i) ESSEX CLASS 


SUPERCARRIER 


— 


irdrome will 


probably replace the engine with a new one. 

The carrier has been just a ship, with a 
row of stacks on deck, and conventional 
aircraft have finagled their way around the 
obstructions us best they could. The plane 
with the piston engine can keep wiggling 
into position until it hits the apron. With 
jets, it’s a straighter shot. And a costly waste 
of fuel, going all the way around the circle 
again, in case you get a wave-off. 

It all adds up to a need for unobstructed 
space on the flight deck—and a lot more of 
it. Jets mean new handling servicing 
techniques, new equipment, and new pro- 
cedures all around. 

To those who think of the present 45,000- 
ton Midway class as the carrier of the 
future, the Navy explains that, as jet planes 
grow in size, range, and speed, even the 
Midway carriers will eventually become ob- 
ete, They represent an outgrowth of war- 
time experience and the grafting of one 
enlargement after another upon a hull that 


ison of the combat ranges of corrier aircraft 
shows how far the CVA-58 will outreach her predecessors. 
Able to stay at sea for months, she is expected to cruise 
900 miles a day and launch planes with a striking range 
more than five times that of World War Il carrier bombers. 


ore than double the size of carrier airfi 


began at only about a third of its present size, 

In the first place, the Midway has all too 
little space on the flight deck for the han- 
dling of big planes. Her airstrip is only 132 
feet at its widest point and only 932 feet in 
length. Counting the obstruction of the 
island, only about 100,000 square feet are 
left in which to trundle planes around, 

Compared with this, the flight deck of 
the new CVA-58 measures 236 feet at the 
widest point and 1,030 feet in length. This 
gives more than 200,000 square feet of 
space in which planes can be moved about 
freely. In fact, the flight deck of the new 
carrier will be so huge that an Army-Navy 
football game could be played at one end 
while a Rose Bowl game was going on at 
the other, 

And even the armored flight decks of the 
Midway are not strong enough to take the 
pounding of future airplanes—impacts that 
are the product of their great weights and 
speeds. The CVA-58’s deck will be stressed 


1,700 MILES 


PROPOSED JETS 
FROM CVA.58 
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Telescoping bridges for captain, admiral, and 
air officers will come up alongside flight deck. 


to stand landing wallops of 500,000 pounds. 
Centerline elevators further weaken the 
Midway's deck. The new deck will be all of 
a piece, with the elevators at the edge 

But why not reconvert the Midway to 
provide a flight deck of greater size-and 


strength? It’s a losing game, say ship de- 
signers, because the weight and size of the 
Midway's decks are already near the m 


mum for her hull. In the new carrier, a brood 
beam of 130 feet at the waterline will 
balance the bigger deck. In the Midway, the 
waterline beam is only 113 feet, while in 
the Essex class it falls to a bare 93, The 
Langley hull, with which carriers began, was 
only 65 feet in the beam. 

But if it’s flight-deck space that's needed, 
why not sheer off the Midway's island? It 
can’t be done, ship architects reply, without 
xtensive changes in the ship design itself. 
For one thing, you'd have to rebalance the 
hull by shifting fuel tanks and other large 
compartments, The CVA-58 will begin with 
these changes, plus enlarged fuel tanks and 
ammunition stores to serve the bigger planes. 
More armor, more armament, new types of 
equipment—all these and a hundred bright 
new ideas, not to mention living facilities for 
a small city of 4,000 crew members, will tax 
even this mammoth hull. 

The CVA-58 represents the end of a cycle 
in the rise and fall of the island, a cycle that 
began with the flush deck of the old Langley 
in 1922. In succeeding carriers, compartment 
was piled on compartment—a radar center, 
a place for flag plot, a communications cen- 


MIB roputae sciesce 


Escalators will carry 


pe and crewmen to 
their planes on CVA 


's expanse of runways. 


ter, and what was that thing the fellow 
thought up yesterday? Things reached a 
peak early in the war, when the island of the 
Essex carriers became so complex that on 
dark nights the captain needed a guide to 
find his way to the bridge. 


What Went Up Must Go Down 


Then, on succeeding carriers, piece after 
piece of this complicated equipment was 
transplanted below deck—much of it to 
the new combat information center down in 
the core of the ship. And on the new carrier, 
all that remains topside are observation posts 
from which the captain and his tants can 
handle the ship in close combat, bring her 
in to dock, send signals visually, and direct 
planes on deck. 

All this will be done from small telescopic 
bridges on the edge of the flight deck about 
a quarter of the way back from the bow. The 
captain will have one to starboard and the 
flag admiral one to port. The air officers will 
have similar bridges nearby. All four of the 
new bridges can duck down below the flight- 
deck level when planes are taking off, probe 
ably going up and down on hydraulically 
operated posts. Fixed control bridges on the 
fore corners of the flight deck will house 
navigation and gunnery officers. 

As designs stand today, the stacks of 
the new carrier are horizontal, built into the 
flight-deck structure about two-thirds of the 
way aft. Radar and communications masts 
will be extended horizontally off the edge of 
the flight deck and hinged so that they can 


Huge stern elevator will bring up planes for 
launching. Four others are placed outboard. 


be brought upright when the flight deck is 
not in operation. 

Designers of the new carrier say she was 
planned to carry perhaps 30 of the biggest 
jet bombers with about 80 fighters sand- 
wiched in between. Or she could handle a 
lot of the smaller fry—perhaps 200 jet 
fighters—with a speed and dispatch beyond 
the flight-deck officer's wildest dreams. 

And she'd better get them off in a hurry, 
too, with attacks coming in faster than 
sound. What's more, you can’t have those 
high-consumption jets milling around out 
there in the circle while you serve a cup 
of tea to each pilot before he takes off. 

With the idea of getting them off in a 
bury four catapults have been built into 
the C s deck design, each served by 
its own deck-edge elevator to bring planes 
up speedily from the hangar deck below. 
With all four cats in action, it is believed 
that a couple of dozen fighters could. be 
launched in something like five minutes—or 
about a quarter of the present time. Planes 
may even be launched and landed simul- 
taneously. Handling of planes will be 

« speeded up still more by a fifth elevator, on 
the after rim of the flight deck, to bring up 
a stream of planes for take-off. 

On the other end of the flight, there's 
nothing in sight that will land planes much 
faster than today’s optimum of one every 
30 seconds. For all that’s known now, 
arresting cables will be just newer and 
heavier editions of today’s gear. Barriers, 
the fences that halt runaway planes, will 


wn bridges will be blis- 
wers of the flight deck. 


have to be different for jets. In a jet, there's 
no engine out front to take the rap when 
the hook fails to catch a wire. The pilot is 
out front, Hence the so-called Davis barrier, 
designed to grab the tricycle landing gear. 


More Speed, More Protection 


To those who charge that carriers are 
sitting ducks, the Navy points out many 
answers in the new flattop: fighters of greater 
range and speed, a heavily armored ship, 
stronger armament, better compartment: 
tion, speeds in excess of 33 knots. The Navy 
claims that no carrier was ever sunk by land- 
based planes, but it promises that long- 
range reconnaissance planes with high-power 
radar will improve future protection by 
allowing even earlier interception. Some of 
this protection may come from special sup- 
port carriers operating fighter planes and 
ranging at great distances. For the most 
part, the big flattops will probably stick to 
carrying long-range bombers. 

Among their hottest targets would be 
enemy submarine building facilities, supp! 
yards, and operating bases, As the Nav 
sees it, a fast-carrier task force, with the 
CVA-58 as its nucleus, could strike on an 
hour's notice, sending in fast precision 
bombers to close the mouths of the enemy's 
submarine pens before he even knew what 
had hit him. Others might drop A-bombs 
on his sub factories and bases, contaminating 
them indefinitely. Cut off support from 
enemy underwater fleets while they are at 
sea, say anti-submarine warfare officers, and 
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they'll die on the vine jin three weeks. 

Whatever its mission—lone-wolf strike or 
sustained attack on enemy airfields in sup- 
port of a landing—the fast-carrier task force 
of tomorrow must work from far at sea. The 
speed and range of the modern interceptor 
have driven it off the coast. This is one key 
to its need for long-range planes. It has to 
keep its distance. 


Could Launch Troop Planes 


Besides protecting the ship-to-shore forces, 
the new carriers may launch planes that 
carry troops of their own. “Airp! us” 
troops, you might call them—paratroopers 
staged from nearby bases in transports that 
would land on the CVA-58 for their last 
supply of gas. Then they'd take off and drop 
their passengers behind enemy lines to dis- 
rupt communications and work other kinds 
of mischief ahead of landing forces. 

The Marines have already landed an 
entire command post with carrier-based heli- 
copters. They could use the new carrier's 
-decks as a base from which to put ashore 
advance contingents of all kinds—hospital 
corps, sabotage teams, or observation squads 
—with large troop-carrying helicopters. 

Besides these offensive functions, the big 
carrier will have important defensive chores, 
Herself able to steam nearly 900 miles a 
day and launch 1,700-mile planes, she could 


Twenty-one 7-room houses could be put 
in the hangar deck of Navy's super- 
carrier with room left for landscaping 


very well scan half an ocean at a time. Two 
such carriers, in concert with smaller ships, 
say Navy communications experts, could set 
up an air-observation umbrella over the 
whole Atlantic or Pacific. With long-range 
radar on ship and plane, it would be possible, 
they say, to “see” from San Francisco to 
Paramushiro. No excuse for another Pearl 
Harbor then, 

Carrier task forces in mid-ocean might be 
used to shoot down jet attackers, or even 
guided missiles, Task forces on guard duty 
in far corners of the world might crack down 
on new air bases set up for surprise attack, 
No important target on any continent, the 
Navy likes to point out, is farther than 1,700 
miles from a year-round navigable sea. 

So range is the key to the new carrier. 

Able to stay at sea for months, cruise 
nearly a thousand miles a day, and strike out 
1,700 miles by air from an unknown quar- 
ter, the new carrier is visualized by the Navy 
as an advance airdromé that will be practi- 
lobal. 
irdrome that can hit and run, 


END 


Cold vs. Warm Water 
A simp loaded in winter at a northern port will 
sink lower in the water as it enters tropical 
seas. That's because cold water, being more 
dense than warm water, is also more buoyant. 
For the same reason, a ship will ride higher 
in salt water than in’ fresh water. 


Pocket Machine 
Forecasts Weather 


You can dial the weather with a new 
pocket-size predicting machine, shown at 
right, that figures out forecasts from wind 
and cloud conditions, 

To operate the Weather Guide®, you first 
note the wind direction, using the compass 
built into the forecaster. Next pick from the 
seven color pictures on the face of the ma- 
chine the one that looks most like the clouds 
you can actually see in the sky. Then turn 
the knob at the bottom until a small red ar- 
row lines up with the correct wind direction 
alongside the cloud picture you selected. 


The weather prediction for the next 12 t 
hours then appears in one of two little win- 
dows—the top window for summer, the bot- 
tom one for winter. All the possible predic~ 
tions are printed on a belt that moves under 


figured out the device after studying a 50- 
year collection of Weather Bureau records 
to learn how weather was related to wind di- 
rection and cloud formations. The Weather 
Guide sells for $12.50. 


World’s Best Yardstick 


‘Tue world’s most precise measuring stick 
shows its stuff in the prize-winning photo- 
graph below. The picture, taken by Dr. Wil- 
liam F, Meggers of the National Bureau of 
Standards, shows interference fringes formed 
with light’ from a man-made isotope called 
mercury 198 (PS, July '46, p. 86). These 
fringes—on the right side of the picture— 
are so much finer than those produced with 
ordinary mercury—on the left side—that 
they permit wave-length measurements 
accurate to one part in 100,000,000. 


Trained Fish Test Water 


Tnatxep minnows 
ing cher in dr 
the University of Wi 
ment that may eliminate the “chlo 
city dwellers often complain about. 
taste is actually caused by phenol, a chemical 
dumped as waste into rivers and lakes by 
many industries, The fish smell phenol even 
before it can be detected by chemical anal 
sis, and can be trained to rush toward 


re sniffing contaminat- 
ng water (below) at 


a-hot spark for faster starting of cold 
auto engines is the object of the spark plug 
invented by H. Andersen, of Bayside, N. 
A condenser around the central el 


intensifies the spark. As the engine heats 
up, a bimetallic disk (in circle) expands 
downward till it touches the electrode 
(dotted line). This shorts out the condenser 
and returns the spark to normal intensity. 


Window Doubles As Mirror. 
You wouldn't have to fumble with that 
hard-to-reach, outside rear-view mirror if 
you had this one. It fastens to the 
side window and can be adjusted by sim- 
ply winding the window in or out. Pat 
L. Dohanian, of Somerville, Mass,, it 
so provides a handy make-up mirror. 
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Tee Tray Frees Cubes. Springs 
hold this ice tray, invented by R. Tobey, of 
Springfield, Mass., up against freezing ele- 
ments in the water (upper left), A crank 
turns a cam that pushes the tray out from 
under the cubes (upper right). The cubes, 
sticking to the freezers, are then knocked 
loose by the tray's downward-moving frame. 


Paddle Wheels Power Plan 
These lawn-mowerlike paddle wheels are 
designed to give added lift to help heavy 
planes take off from small fields. 
in each blade open in the up-stroke to lessen 


Louvers 


air resistance, then close in the down-strol 
for maximum push. By adjusting the action 
of the louvers, the blades can be reset to 
provide tractive power for added forward 
speed. The inventor is D, Main, of Denver. 


Book Marker Works By Itself. 
This automatic book marker would keep 
your place without your ever having to 
touch it. Invented by A. Safier, of Brooklyn, 
it clamps to the book’s back cover and has a 
spring-hinged tab that holds the unread 
pages. The tab lifts up as each page is tumed 
then snaps back, marking the new place 


Cup Stops Slip and § 
novel coffee cup is kept from 
flanged base that fits into o 
the saucer. If the coffee spills, V cuts around 
the well’s edge let the liquid drain down 
out of sight and below the cup bottom so 
there is no drip when the cup is lifted. The 
inventor is W. Shefts, of New York 
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Wind load on any given house depends on sur- 
rounding bushes, other buildings, hills, and 
general terrain, but the engineers figure it for 
a house set in the middle of a bare empty plain 
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Snow load depends largely on angle of peaked 
rook, Above 45° it is figured that all snow 
slides off unless blocked by guards or gutters. 
But sleet will freeze to even steeper roofs. 


Build Our Houses? 


Until recently, nobody really knew. Now the Bureau of Standards 
is replacing guesswork with test-born data for 100 kinds of houses. 


By Hartley E. Howe 
Drawings by Sigman-Ward 


wit your new house—when you get it— 
be strong enough to stand up in a 
storm? Maybe it will be too strong—wasting 
your money on a lot of wood to meet a 
stress it will never have to stand, 

Think your architect or builder has the 
answer to those questions right in his pants 
pocket? Confidentially, he doesn’t know 
much more about it than you do. 

When a new dam is planned, the engi- 
neers fill a warehouse with predicted per- 
formance figures. When a skyscraper goes 
up, the designer can predict to an inch how 
much the 30th floor will s in a 15-mile 
southeast wind ten years later. But building 


homes is still more of an art than a science, 
still carried on by methods worked out by 
trial and error and handed down for genera- 
tions from master builder to apprentice. 
That makes it easy to waste money by 
overbuilding. It makes it possible—if not 
very lik isk your family’s life by 
underbuilding. This tradition makes it 


-pretty difficult to judge the safety and util- 


ity of the new methods of house construc- 
tion, And without data, the people who are 
trying to bring our building codes out of 
the horse-car era are working in. the dark. 

Now, hoy the National Bureau of 
Standards is doing for homes what engineers 
did long since for dams and bridge 
out the guesswork. Its research is answer- 
ing two questions: How much of a load 
must a house stand? How much of a load 


Dead load js first consideration in deciding 
forces house must withstand. It consists of the 
weight of parts of ho if, and is expre: 
in pounds per square foot of face area, 


sare FU hap 
nH ANT 


ome mod 
houses have to allow for it in case drains clog. 


Floor load consists of the objects and peuple 
that move into the house. This varies widely, 
but the maximum is based on the number of 
people who can crowd into a room standing up, 


Total load is figured as if all these things were 
happening at once. Enginecrs believe it may 
be feasible later to cut total load a house must 
stand to two thirds or half of total separate loads, 
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This floor has been pushed 12 inches out of 
line under a maximum load in 10,000,000-Ib. 
testing machine; This test s for transverse load, 
caused by weight of people and furniture. 


can different types of construction stand? 


Now first results are in. They show us 
how to choose building methods matched to 
our design and our locality—and make our 
new houses both cheaper and safer, 

Just what loads must a house stand? The 
answer isn’t simple, When Standards engi- 
neers counted up all the pushes and pulls 
and bends that tear at your house, they 
found five different kinds, 

The dead load comes first. This is the 
weight of all the parts of the house itself— 
roof, walls, floors, partitions. It varies great- 
ly with different types of construction, from 
heavy-weight stone to bantam plywood, but 
it stays the same for each type. The Bureau 
has worked it out for each variety. 


Add People and Furniture 


But dead load applies only to the house 
itself without furniture or people. So next 
on our list is the floor load: the weight of 
the objects and persons who move into our 
empty house. A lonely spinster and a family 
of fifteen may live in similar houses. The 
engineers must strike an average. Forty 
pounds per square foot of floor area is about 
right, they figure, for a house jam-packed 
with people for a neighborhood party. 

Of course if somebody rolls up the rugs 
and turns on the radio, the average load per 
person is going to jump ‘way up. “Move- 
ment in unison”—the engineers’ name for the 
rumba—means a heavy impact load and 
great stresses, The experts have an answer. 
Dancing, they optimistically figure, takes 
up more room per person than just standing 
around; so the average still holds. 

The other three loads on the list come 
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‘Transverse test against upright brick wall, left, 
represents the direct action of the wind. The 
big testing machine pushes at two points at 
once, and the amount of bending is recorded, 


from outside the house. Ever lie in bed and 
listen to the rain on the roof? Or the soft 
thudding of snow against the window? Or 
the wind rattling the sashes and even shak- 
ing the house? Each of these is a load. 

Not that rain is likely to prove dangerous 
if you have a conventional peaked roof, 
Snow, however, is another matter. Here 
geography is an all-important factor. So 
the Bureau has worked out a map that 
shows the greatest snow load you can ex- 
pect in any part of the United States. Snow 
blows and slides off steep roofs, however, so 
its “k” factor—“stay-on-ness"—had to be 
worked out for the pitch of any given roof. 
This and the map's figures give your load. 

The wind is the biggest bruiser of the 
weather loads—and the most complicated to 
measure. The barometric pressure, weight 
of air, and the wind speed will give you the 
pressure against an outer wall—at any given 
point. But it runs from zero at the bottom 
to the maximum at the top; so the engineers 
figure it for a point half-way up. 

‘Again, the wind load not only pushes 
in on the side of the house toward the wind: 
it sucks out on the other side, And the pitch 
of the roof, the overhang of the eaves, and 
the impact angle all vary the load. 

The number of doors and windows makes 
a difference too. This is because there is a 
wind load inside the house as well as out- 
side, as a result of air leaking in around the 
openings. If windows break in a gale, these 
inside forces will rise sharply. For any 
house design, therefore, the windows and 
doors must be allowed for and the internal 
wind load found, This plus external load 
gives the combined wind load. 
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Snow map records the maximum snow load, in 
pounds per square foot, expected in every part 
of the country, based on U.S. Weather Bureau 
data, Loads are those on flat, sheltered ground. 


Only we don’t know how much wind to 
expect unless we know where the house 
going to be built, So the Bureau has pre- 
pared a wind map of the United States. 
With it the architect can apply the Bureau's 
formulas to his own design—and come out 
with the wind load his house must meet. 

All this calculation gives you the sep: 
loads on a house, And safety-consciou: 
gineers plan or 
at the sam 
that it is highly unlikely that a snow 
a hurricane, a party, and a heavy rain would 
all hit a house at once, 


evi 


f Toe 


Design loads for all elements of Los Angeles 
house are. in general, lowest. 


three key are: 
ndard two-ste 
nd Portland. Me. Wind 

. per 


To compare total loads 
were figured out for a s 
in Los Angeles, Miami, 
pressure in Los Angeles was only 5 Ib. 


Wind map translates wind speeds into pres 
sures, in pounds per square foot, 30 fect above 
ground. Highest and lowest wind-pressure.re- 
gions are only 250 mi. apart on Northwest coast. 


Once the loads were found. the next step 
was to find out just what they did to a 
Iut 


house—each affects some parts not 
others. The engineers began by 
a simple house into its elements—w: 
floors, and partitions, The loads were figured 
separately for each of these elements and 
alled. The answer supplied ways to 
estimate the maximum load on any part of a 
house. This is the “design load.” which a 
house must stand if it is to be safe to live in, 

Design loads were also worked ont for 
methods of fastening a house together—im- 
portant, particularly, in keeping the roof on, 


Compressive loads on walls are greatest 
in Portiand house. 


Walls of Miami 
house must stand 
far greater bend- 
ing forces than 
the others. 


are foot, in Portland about 12 Ib. but in 

i it jumped to 33 Ib. Neither Los Angeles 
nor Miami house has a snow load, but Port- 
and houses must stand 28 Ib, per square foot. 
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This answered the first questi How 
much of a load must a house stand? Now 
came the second: How much of a load can 
the various types of house construction 
carry in safety? You can’t very well put a 
whole house under test and tear it apart; so 
samples of walls, roofs, floors, and partitions 
of 100 different types of construction were 
taken into the Standards lab. 

Hydraulic presses pushed down on the 
top edge of walls for compressive loads 
while delicate instruments measured the 
amount the wall shortened and the bulges in 
the sides, Another press pushed walls and 
roofs and floors on their flat sides to see 
their resistance to bending or transverse 
loads. Screw jacks measured the resistance 
of walls and roofs to puncture under concen- 
trated loads. 


Sandbags Test Floors and Walls 


Resistance to impact—sudden rather than 
sustained loads—was tested by dropping a 
60-Ib. sandbag on floors and walls from 
heights up to 10 feet. Racking loads that 
tend to shear a wall horizontally were im- 
posed by fastening down the wall foot and 
then pushing the end with a hydraulic jack. 

The result of these tests, was “the allow- 
able load”—the safe load—for a wide variety 
of construction types, from standard wooden 
frames to precast slabs, stressed skin panels, 
and metal walls. If you think a wall’s a wall, 
you should take a look at the table of results. 
‘The strongest wall under a compressive— 
downward-load was clay-brick reinforced 
with deformed steel bars. It withstood 
106,000 Ib. per square foot. The weakest of 
all under this load, a wooden frame faced 
with insulating fibreboard, could carry a 
load of only 1,620 Ib. per square foot! 

The variations in resistance to the other 
kinds of loads were almost as great, but 
frequently walls that did poorly on one test 
showed up better on another. Masonry, 
comparatively vulnerable to bending loads, 
was highly resistant to compressive loads. 

Roofs showed an equal variety. The 
strongest-wooden frames with plywood be- 
tween the frames and double faced with 
plywood—took a transverse load of 200 Ib. 
per square foot. The weakest—wooden 
frame with an upper face of wood sheathing 
and built-up roofing and a lower face of 
fiberboard lath and plaster—could with- 
stand only 23 Ib. per square foot. The 
strongest floor~steel frame with a steel 
lower face and an upper face of concrete— 
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carried a load of 379 Ib. per square foot. 
The weakest carried less than one-tenth as 
much on a wooden frame with a wood sub- 
floor and wood and paper finish, 

But what you, the consumer, really want 
to know, is not just how strong each type is, 
but how its strength compares with what is 
needed for your house design at your site. 

This ratio between allowable load and de- 
sign load is called by engineers the “utility 
factor.” It reveals at a glance whether a type 
of construction is suited to a house of a 
given design in a given place. If the utility 
factor is less than 1, then the house would 
obviously be dangerously weak. If the ratio 
gets up much over 2, then the house will be 
too strong for its job—you're wasting money 
‘on unneeded materials and workmanship. 

Since the wind and snow loads vary so 
greatly by region, these utility factors will 
also vary widely. To give some idea of how 
they work out in three different parts of the 
country, the Bureau of Standards engineers 
took two stock house designs and worked 
out the design load for Portland, Me., Miami, 
and Los Angeles. Then they figured the 
utility factor of each kind of construction in 
each house at each place. 


Pick a House to Suit Your Site 


The results showed that you should pick 
your construction methods according to 
where you live, as carefully as you pick a 
suit according to the weather. A sheet-steel 
framed roof with galvanized sheet-steel fa 
ing, for example, is more than nine tim 
strong as needed for Los Angeles, In Po: 
land, its utility factor is 1.2, just about right. 
Set it down in Miami and the utility factor 
drops to .9—which means that it would be 
only nine-tenths strong enough to withstand 
Miami's peak winds. 

In general, however, most of the utility 
factors ran ’way over rather than danger- 
ously under the safety point. Trial and error 
have weeded out types of construction that 
would be dangerously unsafe under the 
loads found in most parts of the country. 
The overbuilding from not knowing exact- 
ly the margin of safety has, however, cost 
millions of dollars in wasted time and labor. 

Now, with exact figures on hand for the 
first time, the Bureau of Standards hopes 
that building codes will be matched to the 
needs of each locality—and adapted to the 
latest building methods. When every house 
is as strong as it needs to be—but no stronger 
there will be more houses for all of us. END 


These Men Are 


Magnetism balances nails and penny on one man’s nose, and nails on end in another's hand. 


O ONE is more surprised than the per- 
formers at the magical stunts they are 
hibiting above. They are reporters attend- 
ing the first public demonstration of the 
world’s mightiest magnet. Columbia Uni 
versity will use it, for atomic research, in 
a cyclotron of record-breaking power under 
construction at Irvington-on-Hudson, N. 
When 2,000 amperes of cr 
through the great magnet's coils, tri 
would leave professional jugglers goggle- 


Aluminum plate, “floating” between 


eyed are easy for bystanders a few feet 
away, Nails and steel pennies, standing 
end and clinging together in strings, ali 
themselves with the magnetic lines of force. 
A plate of nonmagnetic aluminum virtually 
“floats” in midair between the magnet poles, 
and can be withdrawn only by all a man’s 
strength, since any attempt to move it in- 
duces “eddy currents” that act as a magneti 
brake. Despite its intensity, the magne 
field has no effect on human beings. 


gnet poles, resists pull of Dr. E. T. Booth of Columbi 


ing Stur is the first man-earrying 


irplane to fly by ramjet power alone, 


A new power plant that has sped robot 


By Herbert Johansen 


‘OR the first time, a human pilot has been 
carried through the air by a power plant 
without moving parts. The ramjet, « self- 
feeding blowtorch, is a simple tube gulping 
air that is compressed by the ram effect of 
its own forward movement. The air is 
sprayed with fuel, burned in a combustion 
chamber, and spewed out the tail at high 
velocity.’ The greater its speed, the more air 
the plane gulps; and the greater the thrust, 
the faster it goe 
Two of these ramjet “stovepipe” engines, 
installed on the wingtips, have been hitch- 
ing rides on an F-80 Shooting Star 
fighter as a flying test stand. Although 
announced as a program of basic research, 
it is logical to conclude that the goal of 
the joint Air Force-Lockheed experimental 
program is the development of power pack- 
ages that will make possible piloted-airplane 
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missiles along at 1,800 miles an hour 


flights far into the supersonic speed range. 

Theoretically, there is no limitation to 
the speed of a ramjet. As greater speed in- 
creases the intake of air, the mass of gas ex 
ploded in the combustion chamber is great- 
er, and the faster it goes, ad infinitum. Using 
atomic heat, this might make possible the 
speed of seven miles a second, or 25,000 
m.p.h., necessary to escape from the earth 
for a flight to the moon, Since there is no 
air in outer space and the ramjet could no 
longer function, it could then be turned 
off. Then there would be a period of free 
coasting until reverse booster rockets were 
turned on to decelerate for a lunar landing. 

But to get back to earth, and to the ram- 
jet of today—it is the simplest of engines 
in both construction and operation, It does, 
however, require high initial air speeds to 
operate ‘independently. The Navy, using 
booster rockets for take-offs, has sent pilot- 
less, guided-missile-type ramjets zooming 


“Flying -Mvepi 


tached to the wingtips, are in addition to the fighter’yrbojet engine. 


now pushes a human pilot—but how fast it goes is a secret. 


skyward at better than 1,800 miles an hour. 

In the experimental’ F-80, the initial 
speed was obtained by the fighter’s Gen- 
eral-Electric-designed Allison turbojet en- 
gine, capable of 600 miles an hour. At 
times, however, the turbojet was turned off 
and the plane flown by ramjet power alone, 
making it the first man-carrying aircraft 
to achieve this type of flight. 

Two types of ramjet engines, made by 
the Marquardt Aviation Co., of Venice, 
Calif., were used in the F-80 flights. One 
was seven feet long and 20 inches in di- 
ameter; the other, 10 feet long and 30 inches 
in diameter, The tubes were made of st 
less steel, aluminum, and magnesium, The 
ignition system, which requires very hot 
instant lashes, is a highly guarded secret at 
present. 

The Air Force insists that its tests, which 
have extended over a period of almost a 
year, were made to improve and develop 


ramjets, and not to increase the efficiency 
or speed of the F-80. But the experiments 
spontaneously excite the imagination and 
give added weight to the prediction of some 
scientists: that the youth of today will live 
to see a flight into space beyond the earth, 
whether it be by rocket propulsion or by 
ramjet. END 
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The F-80, seen in ramjet flight, m: 


a pre- 
view of how we'll fly at high superson 


2 speeds. 


sanuary 1949 [31 


Reneti ber for lahoratory production of 
Muvroes at sylvania State Colle 

looks like a sawed-off barrel. It holds ice and 
brine for controlling temperature of single clec- 


New Materials 


Fluorocarbons from a little black box 
make everlasting oil, fireproof p: 
«l indestructible building materials. 


By 6 


Photos: die 


rge MW. Waltz. Jr 


ont, Penn State, Hubert Luckett for PS 


} VOLUTIONARY, indestructible mute- 
rials are flowing out of a magic black 
box in a small laboratory in central Penn- 
sylvania. 
he box is an electrochemical reaction 
chamber, no bigger than a large barrel. The 
laboratory is one of many on the Pennsyl- 
vania State College campus. The materials 
it produces are known as Huorocarbons 
From these materials. soon will come 
improved fire extinguishers; fireproof paints, 
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trochemical reaction cells, With this apparatus, 

experimenters inthe school’s Fluorine Labor 

tories at Stite College, Pa,, have produced 
than 100 sturdy: Huorocarbon compounds, 


fabrics, plastics, and building materials; 
wire insulation that will stand up under 
extremely high temperatures; heat-resistant 
fluids for driving turbines; and lubricating 
oil for your car that will never wear out! 
Fluorocarbons are the sturdy first cousins 
of hydrocarbons. Our food and fuels are 
hydrocarbons, They consist of atoms of 
hydrogen linked to atoms of carbon—the 
basic element of all living matter—to form 
chain and ringlike mole In the fluoro. 
carbons, fluorine, the most active cher 
clement yet discovered, replaces the hydro- 
gen in the molecule and is linked to the 
carbon atoms. fs 
Physically and structurally, the fluoro- 
carbons resemble the hydrocarbons. Chem- 
ically, however, they are vastly different 
The hydrocarbons invite chemical action; the 


fluorocarbon plastic is tested by 

ling in sulphuric acid. Rod at right 
Pont product called Teflon un: 
1 of ordinary plastic at left is badly 


Won't W 


fluorocarbons defy it. Whereas ease of com 
bustion or burning makes the hydrocarbons 
valuable to us as foods and fuels, the chem 
ical inertness of the fluorocarbons makes 
them ideal ingredients for tough, long-wear- 
ing products in thousands of different indus- 
trial fields ranging from power generators to 
electrical appliances and from automobiles 
to textiles. 

Why, you are probably wondering, if the 
fluorocarbons are similar to the hydrocarbons 
in structure, are they so steadfastly stable 
and the hydrocarbons so unstable? Fluorine’s 
characteristics explain the difference. It is 
the most ive and tenacious element 
known (PS, Sept. '46, p. 134). Once it 
combines with carbon to form a fluorocarbon, 
it hangs on, defying any efforts to pull the 
molecule apart. The bond between the flu- 


| 


Dielectric strength of disks of Teflon is tested 
under high voltages. Its high insulating quali 
ties make the new material valuable asa nor= 
conductor in radar and tele 


‘oar Out 


orine and carbon is so tight that most fluoro- 
carbons will react chemically only under 
extremely high temperatures that would dis- 
integrate any type of container. 

The indestructibility of the fuorocarbons 
made them particularly valuable during the 
war. Early in the atomic project, for ex- 
ample, containers—crucibles and 'bottles— 
were needed to hold and store the extremely 
active uranium hexafluoride used in the 
process. Containers made of fluorocarbons 
provided the answer. Many of the workers 
around the nation’s atomic piles today are 
protected by coveralls impregnated with in- 
destructible fluorocarbon compounds. 

The wartime fluorocarbons, however, were 
extremely costly. They were produced by a 
dangerous, expensive, and involved multi- 
step chemical process that made their use in 


sanuary 1949 133 


any but the most important and specialized 
applications highly impractical. Now this 
difficulty is being overcome. A few weeks 
ago, Dr. J. H. Simons, long a recognized 
authority on fluorine chemistry and head of 
the Pennsylvania State College Fluorine 
Laboratories, revealed the details of his 
magic black box. With it, he can produce 
fluorocarbons—literally thousands of differ- 
ent kinds—at a cost that soon should make 
them available for general use. 


U.S. Now Gets All 


A pilot plant now operating at the St. 
Paul, Minn., headquarters of the Minnesota 
Mining and Manufacturing Co. (maker of 
Scotch Tape ©), is producing 40 pounds of 
the indestructible materials a day. At the 
moment, the entire output is being delivered 
to the Government for use in military exper 
mental work. But larger plants can be built. 

Until recently, chemists produced fluoro- 
carbons in small quantities either by using 
fluorine gas, which is dangerous and diff- 
cult to handle, or by an elaborate, tedious, 
and costly series of chemical reactions. Dr. 
Simons now produces them electrochem 
cally by a safe, single reaction employing 
hydrogen fluoride rather than fluorine, 

His black box is simply an iron reaction 
cell containing positive and negative elec- 
trodes. In the pilot-plant model of the cell, 
these electrodes are thin sheets of nickel 
suspended from the top cover of the cell, 
resembling the stacked-up plates of a storage 
battery. Each nickel sheet is electrically in- 
sulated from its neighbors and electrically 
connected to each alternate plate to form 
two separate electrical packs that serve as 
anodes (positive) and cathodes (negative). 


How Process Works 


When the reaction cell is in continuous 
operation, hydrogen fluoride and the organic 
raw materials are pumped into the chamber. 
During the electrolysis, the fluorine from the 
hydrogen fluoride replaces the hydrogen in 
the hydrocarbons to produce hydrogen gas 
and fiuorocarbons, It is as simple as that. 

The hydrogen gas and any gaseous fluoro- 
carbons that may be produced are tapped 
off at the top of the cell. The liquid fluoro- 
carbons are drawn off at the bottom. 

To maintain the proper temperature for 
the reaction, the pilot-plant cell is re! 
ated. In the laboratory, where small 
cal reaction cells are used to produce small 
quantities of the fluorocarbons, they are 
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Dr. J. H. Simons (right), head of Penn State's 
Fluorine Laboratories, perfected the new, sim- 
ple method for producing fluorocarbons. ‘He is 
shown examining equipment for testing them, 


immersed in a solution of ice and brine. 

Similar electrochemical processes are 
widely used in industry to produce such 
things as chlorine, aluminum, and lye. In 
many of these cells, however, diaphragms 
must be used to separate the anodes from 
the cathodes, because of the possibility of 

eraction between the products. In Dr. 
Simons’ fluorocarbon cell, the very quality 
of stability that makes the fluorocarbons 
indestructible also makes any interaction im- 
possible. Since diaphragms are unnecessary, 
the cells can be small and compact, 

Dr. Simons has been experimenting for 
some 25 years with fluorine—a gas that was 
discovered 135 years ago but defied isolation 
for 73 years. Because it is a dangerous gas— 
no plaything for amateurs—research was dif- 
ficult. About 10 years ago, Dr, Simons made 
an interesting discovery. Always before, 
when carbon was burned in an atmosphere 
of fluorine, the experiment ended in an ex- 
plosion. This particular time it did not. By 
chemical detective work. Dr. Simons found 
the reason: a catalyst had been left, unin- 


¢ of glass bulbs and tubing is a single 
ce of laboratory testing. apparatus 
orocarbons, produced in the r 
pictured on page 


this complicated plumbing system and tested 


Liquid progressively for each of th 


ction chamber ties as they flow through. 
are fed into one end of 


ir physical prop 
It takes five m 
manipulate the various valves during such 


pS inner cylinder of nickel, held in the tech- 
cell used to produce fluorocarbons in laboratory. ian’s left hand, serves as the anode. Behind 
Outer casing of cast iron (right foresi the disassembled ‘cell are tubes and vials con- 
serves as cathode in this experim ype. taining some of its varied flurocarbon products. 
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This pilot plant for producing fluorocarbon 
commercially is now operating at the St. Paul 
plant of the Minnesota Mining and 

ing Co, Diagram at right al 


tentionally, in an uncleaned laboratory tube. 
When World War II broke ont and the 
atomic experts were looking for some ex- 
tremely inert chemical for containers, Dr. 
Simons was able to supply his old classmate, 
Dr. Harold Urey, with a 2-c.c. sample of the 
liquid fluorocarbon he had obtained from his 
earlier experiments. Chemical and physical 
tests showed it had the desired properties. 
At war's end, when he could return to his 
experimenting, Dr. Simons set out to improve 
the laborious, expensive wartime process for 
producing the fabulous fluorocarbons. 


Impossible? He Did It 


Many chemists told him the job could not 
be done electrochemically. But Dr. Simons 
is a man who enjoys undertaking what 
others say can’t be done. And again he suc- 
ceeded. The result is his magic black box. 

So far, the experimenters at Penn State 
have produced more than 100 different 
fluorocarbon compounds and their deriva- 
tives. By controlling the pressure, tempera- 
ture, voltage, and varying the raw materials, 
any desired fluorocarbon can be made to 
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sides. This electrochemical reaction chamber can 
produce 40 Ib. of the new indestructible ma- 
terials a day. Its anodes and cathodes are inter- 
leaved like the plates of a giant storage battery 


order. Eventually, according to Dr. Simons, 
it will be possible to produce an array of 
fluorocarbons comparable to the hydrocar- 
bons. This will make available a million 
brand-new compounds that will not burn, 
corrode metals, or disintegrate. 

The field of the fluorocarbons (or inor- 
ganic “organic” chemistry, as it aptly has 
been called) is boundless 
erties of these i 
endless possibilities in commercial produc- 
tion. Plastics, paints, wall and ceiling panels, 
rubber, and fabrics made from fluorocarbons 
will not only resist burning but will block 
any fire alre: tarted. 

Right now it would be possible to produce 
a motor oil that. because it would neither 
burn nor break down under high tempera- 
tures, would last forever. The crankcase of 
the car using it could be filled and sealed at 
the factory, and its initial filling of fluorocar- 
bon oil would outlast the car. 

“Asking for what the fluorocarbons will 
be used,” says Dr. Simons, “is something like 
asking Michael Faraday what good were the 
first electric motors and dynamos.” END 


Coal Mining Made Easy 


Like a giant mole, the machine shown 
above advances continuously and auto- 
matically as its rotary chipping heads cut 
into a 4- by 9.5-ft. coal face. As it bores in, 
the loosened coal is swept back onto a con- 


Throw-Away Bottles 
Save Time and Burps 


Disposa-norries®, cheap enough to 
throw away once used, e mothers the 
bother of washing and boiling nursing bot- 
tles. And because they're squeezable, they 
save babies discomfort from swallowing 
air and sucking agair i. 
Presterilized, the bottles come as a long roll 
of flattened plastic-film’ tubing sealed off 
into 65 8-0z. or 100 4-oz. sections. 

To fill one, you snip it off, slip the open 
end over an expansion ring, hang it on a 
rack (top photo at right), and pour in the 
milk. A second ring locks the nipple on. A 
leak-proof cap is added for storage, 

At feeding time the bottle is warmed 
under a hot-water faucet, and the air is 
squeezed out before Junior goes to work. 


Luggage Sprouts Wheels 


No vorten around when you arrive at 
airport or railroad terminal? That's no prob- 
lem if you have a Rollaway? suitcase as 
shown at right. Just pull out a handle from 
the top and, presto, two wheels pop out like 
a plane’s landing gear. Got a couple of 
extra bags? That's easy: pull out two sup- 
porting extension arms, and pile them on. 
The Rollaway was developed by MacArthur 
Products, of Indian Orchard, Mass. 


es 
veyer system. A four-man crew is expected 
to be able to mine 500 to 1,000 tons a shift 
with the machine and mobile conveyers— 
6 to 50 times current production, Under 
development by the Sunnyhill Coal Co., of 
Pittsburgh, the Colmol® eliminates several 
steps in coal-mining methods. 
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New Dodge vai 
and window area_for better visi 
This model has 2700-Ib. load capacit 


New Truck 
llas Two 
Rear Axles 


has larger windshield 


By R. P. Stevenson 


ODGE’S new door-to-door delivery van 

has two rear axles, One supports the 
load, the other transmits power to the 
wheels. 

The reason for the second axle is interest- 
ing, Drivers step in and out of frequent-stop 
delivery trucks several hundred times a day 
That adds up to a lot of tired muscles. Be- 
cause of the new rear-end design, it's pos- 
sible to drop the truck floor nearer the pave- 
ment—and take some of the strain off the 
drivers, 

The load-bearing axle is a down-sweep- 
ing member rigidly attached to the backing 
plates of the brake drums. Heavy leaf 
springs join it to the frame. Shock absorbers 
are optional, 

The driving axle consists of the differen- 
tial and two shafts with slip splines and 
universal joints, The differential assembly is 
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FLUID-DRIVE 


TRANSMISSION. 


Upsweep of side frame members allows full 
up-and-down axle movement. Placed between 
these members, floor is nearer ground. 
Driver can step in and out with less effort. 


mounted in rubber directly on the chassis. 
Thus, it rises and falls with the truck body, 
instead of with the wheels as in an ordin 
car or truck. Since this design provides 
reduction in unsprung weight, the van g¢ 
over the bumps better, 

In the driving axle, the length and angle 
of each shaft changes with deflection of the 
leaf springs. Slip splines, covered by boot 
allow the shafts to telescope to compensate 
for loads. Two universal joints on each 
care of angularity. A 13-inch upsweep in 
the side chassis members gives space for full 
up-and-down axle movement, 

The new truck also offers Chrysler's Fluid 
Drive ® as optional equipment, first use of 
this transmission outside the passenger-car 
field. 

The Route Van® is powered by a six- 
cylinder, 230-cu.-in. engine of 102 hp. 


DIFFERENTIAL RISES AND. 
FALLS WITH BOOY 


ine in the 
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PHOTORLECTRIC CELL 


MICROFILM COPY OF 
ORIGINAL MATERIAL 


FLYING-SPor TUBE 


CONVERTED 35-MM. 
SLIDE PROJECTOR 
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Image on viewer 
movie film, which 


How Ultratax 
Works 


High-speed facsimile system ean send 
tons of mail, complete newspapers 
over ultra-short waves in few minu 


is photographed on 16-mm, 
eventually will run straight 


Lene is out of the laboratory. 
This combination of television and 
photography, promising to provide a million- 
words-a-minute radio mail service (PS, Nov. 
"47, p. 94), showed its stuff at a recent dem- 
onstration in Washington, 

The experimental system—developed joint- 
ly by RCA, NBC, and Eastman Kodak— 
televises letters, books, or any other docu- 
ments to a ant receiver. Here the image 
is recorded on 16-mm. film and then dupli- 
cated like wartime V-mail. 

The present laboratory setup transmits 
from a microfilm record at about 500,000 
words a minute. The range of frequencies 
now used—a standard television band—sets 
this limitation. With wider bands expected 
to be available when the very short wave- 
lengths are opened up for television, twice 
this speed could easily be obtained, 


ee z 
through developing and printing machines, giv- 
ing fast, automatic duplication of the original, 


mitter and 
h reproduce: rk atte 
ge is recorded by une 
which engineer is shown loading. film. 
this camera moves continuously 
microfil ansmitter, Angled focusing 
under v tube is removed in ope 


on viewing 


B ReMOvAnie miRkor 
(@) For rocusine 


INSTRUMENT TO MEASURE 
UGHT INTENSITY 
} oF viewnc Tuse 
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"MOVIE CAMERA 


Reproduction of 


on of the original messages keeps 
th the 


ced of Ultrafax transmis. 
using ne Machine 
shown above, made by 
ops, fixes, washes, and dries the n 

seconds, “It achieves this speed by. using ex- 
tremely. active, hot chemicals and applying 
them only to short lengths of the film at a time. 


After the negative has been developed, it is 

enlarged to make sizable prints in much the 
| was reproduced. The 
ents are developed on a high-speed 
(below), called a continuous-paper pr 

essor, Donald §, Bond, RCA enginoer in charge 
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Fireworks” Find Oil 


TuinreEN explosive charges set off at 
once, on stakes in a hexagonal pattern, gave 
the pyrotechnic display above. It demon- 
strated a time-saving and economical new 
way to make artificial earthquakes, for un- 
derground mapping. Now used in prospect- 


Fan Fights Fire 

PS printed the drawing below more than 
a year ago (Sept. '47, p. 132) in reporting 
a new plan to prevent fires from leaping up 
lators. It shows a fan sucking smoke 
out through an exhaust duct as a downdraft 
in the escalator shaft keeps flames and 


esi 


ing for oil, it was developed by Dr. Thomas 
C. Poulter of Stanford Research Institute. 
Instead of firing one heavy charge in a hole 
below ground, the Poulter method elimi- 
nates drilling but uses the same recording 
devices. Seven to 19 light charges are ex- 
ploded in the air. The secret lies in their 
design and arrangement. 


gases from upper floors. Now such a system, 
set off by Kidde photoelectric smoke detec 
tors, has been installed in the Allen-Sage 
store in Hartford, Conn, The photo at right 
below, taken during a test, shows how the 
forced draft makes smoke billow down the 
open escalator shaft instead of up. Westing- 
house designed the exhaust equipment 


Designed for Penetration. The 
Air Force has assigned this arrow-shaped 
speedster, the new McDonnell XF-88, the 
double duty of operating deep inside enemy 


Bombers Try Filth Prop. These 
odd-looking five-cngine bombers are flying 
laboratories for testing powerful turboprop 
engines that drive big propellers added to 
their noses. A British Avro Lincoln, at right, 
n fitted with a Naiad turbop: 
gine; a B-17, below, with the new T. 
Typhoon, developed for the Air Force by 
the Wright Acronautical Corp. 

This method of testing makes it possible 
to study engine, neupellen and nacelle at the 
same time under flight conditions. 

To accommodate the huge Typhoon en- 
gine, housed in what was formerly the bom- 
bardier's compartment, the cockpit of the 
B-17 was moved back four feet, the nose ex- 
tended, and the fuselage completely rein- 
forced. 

The new engine drives a Curtiss electrical 
propeller. This combination, though not 
capable of jet speeds, increases the plane's 
range. The engine’s power output, lubrica- 
tion, and fuel consumption have been sub- 
jected to rigid Hight tests. The results, how- 
ever, are being withheld by the Air Force. 


has be 
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territory us either a fighter-bomber or a 
bomber escort. Powered by twin jets, it is 

; 5 ft. long, with a wing span 
of 40 ft. Its gross weight is 15,000 Ib. 


safety line attached to his parachute hi 


ness, the Navy lieutenant above walked uf 
to the intake of an FJ-1 Fury with its jet 
engine going at full power, Object of the 
test was to see how close a person can get 


without danger of being swallowed by the 
powerful suction. 

This experiment, at the Naval Air 
Center, Patuxent, Md,, showed the dan 
limit to be from two to five feet, The chart 
at right shows how suction falls of 


s the 
of th 
that heavy 


2 person in, 


distance increases from the front er 
jet. The however 
flight clothing will help “blow 


Navy warns, 


British Glider Gets Power. The 
Slingsby Motor Tutor® (below) was born 
from a glider. Design changes to make an 
airplane of it included raising the wing eight 
inches, rebuilding the nose to accommodate 
a 87-hp. Aeronca engine, and replacing the 
landing skid with a conventional under- 
carriage. The plane cruises at 60 m.p.h., has 
a range of 200 miles, and can be looped or 
perform stall tums. Though the cockpit is 
open, the pilot is protected by a windshield 

designed to sell at a low price 
and is said by the manufacturer to have 
proved safe and easy to fly. 


_— =. 


® shield worn by the pilot at left 

below lets him practice blind flying in a 
plane with an ordinary canopy. In combina- 
tion with blue goggles, it filters out all light. 
The wearer can look under the sh 
read his instruments, but he can’t 
side. The gear was devised by 
sergeant at Cherry Point, N.C. 
The goggles worn by the Air Force pilot 
at right below have a de-fogging device. The 
end of the rubber tube he is holding is 
placed outside the cockpit in flight and 
picks up cool air to keep the goggles clear. 
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Radio Telescope Creates 


Burps and hisses from parts of sky where nothing 
can be seen may clear up other mysteries. 


Some of these days, a college catalogue 
may list a course like this 
RADIO ASTRONOMY. Fall term. Credit 
three hours. Mr, Whosis. The technique 
of receiving, recording, and interpreting 
radio broadcasts from the sun and stars, 
xploration of the invisible parts 


Ids Cornell’s new telescope (below). It is bui 


Soldiers and fliers, as well as astronomers 
and dreamers, may study this new science. 
In their telescopes, tubes will 
mirrors, and 
sounds instead of sights will be recorded. 
These radio telescopes, which look like rad: 
apparatus, will cost less than optical tele- 


for listening rather than looking. 


\ew Screnc 


scopes but may be far more useful. They 
being developed now 

But no college has offered a course in ra- 
dio astronomy yet, because this science is 
too new, Its founders are still uncertain how 
to talk to each other. 

Should they continue to call the noises 

that come out of their radio telescopes 
“burps,” “hisses,” _ “bursts,” 
“grinds,” etc.? Or should they 
more precise terms? Or should they identify 
the various sounds by numbers or letters? A 
committee to ponder this urgent problem 
was appointed recently when the pioneers in 
radio astronomy conferred at Cornell Uni- 
versity, 

Cornell is the first American university 
to build a radio-astronomical observatory. 
Two other U.S, stations, three in England, 
three in France, one in Canada, and one in 
Australia are also trying to decipher the 
chatter of the sun and stars. The Russians 
may be listening in, too. 

The Australians’ have found that even 
parts of the sky in which nothing can be 


“swishes,” 
coin new, 


Ye see for yourself that there's nothing 
to see at one of the points from which radio 
astronomers have heard noises. Step outside 

ny clear night and find El Nath (below). The 


This picture of one of the first radio tel 
scopes appeared in PS a year ago (Jan. '4 
p. 150). It was built by Grot u hai 
From Wheaton, IIL, now a Bureau of Stand- 
ards radio physicist, Note how different it 
looks from new Cornell model on facing pa 


Hov 


seen are making noises. nd why? 
Nobody knows. 

This business,” says one of the young 
engineers at Cornell, “gives a fellow a good 
idea of how Galileo must have felt.” 

You don’t have to be much of a seer, how- 
ever, to see that more knowledge of radio d 


astronomy might be very helpful, pronto 


area just west of this star is one of those points 
Between 9 and 10 p.m. at this time of year, F 
Nath is slightly to the south of a point overhead 
for most observers in the United States. 


On a celestial globe, Prof. Charles S. Seeger 
indicates to William E. Gordon (left) the Si 
gitarius region, which produces the. stro 
radio “noise” broadcast from the Milky Way. 


Suppose, for example, that some nation 
were planning a long-range bombing attack. 
The results would depend pretty largely on 
the performance of radio and radar appa 
tus. That, in turn, would depend on the sun. 
It shoots out particles that disturb the iono- 
sphere from time to time, and those disturb- 
ances raise hob with radio and radar systems. 

But the sun also broadcasts sounds that 
the radio telescopes pick up. These radio 
waves span the 93,000,000 miles from the 
sun to the earth as fast’ as light-and arrive 
several hours ahead of the particles that 
make s on the com- 


Are the radio waves warning signals from 
sun? Can they be interpreted? V 
y tell us when our radars will work and 
when they won't? 

When put on a loudspeaker, the broad- 
casts from the sun make it hiss and occa 
sionally pop. When recorded on a moving 
strip of paper, these sounds produce a long, 
kinky line. That sound track may some day 
be as helpful to communications engineers 
as an animal's tracks are to a hunter. 

But, to learn to read this kind of writing, 
the scientists need continuous records of the 
sun’s broadcasts. These cannot be compiled 
by any one receiving station: three or fou 
stations on different sides of the world will 
have to cooperate, Each one will have to 
focus its antenna on the sun for so many 
hours, then pass the assignment on to the 
next station like a runner in a relay rac 
Timing, apparatus, and methods of compar- 
ing findings must be agreed on beforehand. 


VB rorutar science 


Noise from stars comes out of loudspeaker at 
top left in Cornell radio-astronomical  observa- 
tory. Sound variations too small to hear are 
recorded on rolls of paper in center of board. 


The new radio telescope at Comell works 
very much like a big optical telescope, The 
reflector of this hearing aid is 4 inches wider 
than the 200-inch mirror of the big “eye” on 
Mt. Palomar. This sound mirror, however, 
transparent. It is simply a wire screen, 
shaped like a saucer. This screen focuses 
the radiation from afar on a tiny antenna 
that protrudes from the center of the dish. 

The big saucer and antenna are mounted 
so that they can be kept directed at the sun, 
a star, or a “ghost” broadcasting area while 
it crosses the sky. The ear turns automatical- 
ly, the same way that big optical telescopes 
track the objects they wish to keep in view. 

There are two definite advantages to lis 
tening to the stars through such an ear, 
rather than looking at them through optical 
lenses. The radiation that the lio tele- 
scopes pick up extends over three times as 
much of the electromagnetic spectrum as 
does visible light. This means, in effect, that 
it’s possible to hear what’s happening in the 
heavens through a window three times as big 
as the one that we see through. The second 
wonderful thing about this radiation is that 
it is not shut out, the way the light from the 
stars is, by passing clouds, This means that 
radio telescopes can be used on the darkest, 
stormiest night. The one at Comell is built 
to withstand winds up to 60 miles an hour. 

Moreover, Cornell’s big ear cost only one- 
half of one per cent as much as California’ 
big eye. Which will prove to be the better 
investment depends on what the stars are 
saying and how soon the scientists learn their 
language. END 


ys Trip Tiny Traps 
vo instruments now aid the hunt 
for new facts about the atom. In the Walkie- 
Squawkier (above), developed at Oak 
Ridge, a loudspeaker clicks when gamma or 
beta rays hit a probe on the end of an ex 
tension cord. At right is a new Westing- 
house neutron counter in which a photoe 
tronic tube registers explosions of uranium- 
235 atoms split by neutrons that penetrate 
two inches of paraffin lining a metal can. 


Army Contacts “Hams” 


Tux radio antenna at right, on top of the 
Pentagon Building in Washington, is part 
of the Army's new “ham” station, KAUSA 
Its operation, on amateur-broadcast bands. 
is aimed at encouraging the development of 
a reserve of experienced communications 
personne! for the military services. The thre 
clement, 10- and 20-meter, rotary-beam an- 
tenna is mounted on an 18-foot tower. 


Switch Foresees Dusk 

Aw automatic switch that fits into the top 
of an individual street lamp, as shown be- 
low, doesn’t wait till twilight to tum the 
lamp on. A photoclectronie eye sensitive to 
the red rays of the setting sun, as well as to 
light intensity, snaps the new GE switch just 
before dusk. Dawn's early light, coming in 
through a slit in the cap, turns the lamp off. 


“TV Set” Aids De 


‘Tue device below meters activity in nerves 
damaged by infantile paralysis. The Elec- 
tromyograph® works like a sensitive tele- 
vision receiver. Its needle-like antenna, 
stuck into the muscle, picks up nerve signals 
as slight as 1,200,000 of a volt and turns 
them into sounds from a loudspeaker and 
lines of light on a viewing sercen. 


~~ 
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Giant Gun Mixes Cement 


Tuar’s not the Army's latest howitzer 
above, but a new type of cement mixer. It 
is 34 fect long, weighs 16 tons, and mixes 
seven cubic yards of cement at a time—more 
than three times as much as ordinary truck 
mixers can handle. Push-button controls 
raise the burrel to spew out conerete as high 
as 20 fect above the ground. A whole house 
foundation can be poured in a few hours. 
In use on a large housing development in 
St. Louis, one unit is reported to turn out in 
three hours what had been a three-day job. 
The huge cement guns are mobile, pulled by 
a big, two-wheel tractor 

There are only four of the giant machines 
in the whole country, Called Tournamixers”, 
they are made by R. G. LeTourncau, Inc. 
Price? $25,000. 


Elevator Takes Full Bale 


A ‘ew, versatile elevator is easing farm 
work. It is 18% in. wide—enough to take a 
full bale lying flat—and can be quickly 
lengthened or shortened with eight-foot ex: 
tension sections. It operates at any angle 
from nearly level to about 45, 

Made of double-box sections of 16-gauge 
steel, it is built on a steel-tube scissors car- 
rier that provides a low center of gravity for 
safe trailing. It rides on 16-in. 
wheels equipped with roller bearing: 
ry-Berg Steel and Lron Works makes it, 
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New grille treatment on the 1949 Cas 


HALF a minute, on a straight, level 
road, the 1949 Cadillac will leap from 
0 to 80 m.p.h. The engine that gives it this 
power has a 7%-to-1 compression ratio—and 
other new features. 

Since 1942, Cadillac has been making a 
V-8 engine with 7i-to-1 compression, the 
level at which Oldsmobile is starting its 


c extends across the fenders to the wheel openings. 


own high-compression program (see p. 166). 

The 7-to-1 engine, to be used in all 
Cadillac models for 1949, was developed 
independently of the Kettering-Olds high- 
compression work. 

Will the fuels now available keep it 
happy? Upping the compression ratio has 
always nudged octane requirements a little 
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higher. Cadillac engineers obviously believe 
that fuel prospects warrant stepping up the 


ratio in their engine a quarter of a point now. 


confidence that the existing premium gas is 
good enough for the new engine. 

The cylinder bore of the new engine has 
been made larger and the piston stroke 
shorter. A new  valve-in-hi 
chamber gives gr 
crankshaft. bearings hi 
from three to five and placed in heavy bulk- 
heads that help form a rigid crankease 
structure. Hydraulic valve lifters of new de- 
sign assure quiet engine operation. 

These and other mechanical advances add 
up to an engine that doesn’t need a fuel 
as high in antiknock rating as an older 
engine that’s been similarly stepped up. 

Cadillac engineers may also count on the 
Hydra-Matic Drive". Knocking and ping- 
ing occur only when un engine is pulling 
hard. High-octane gasoline is really needed 
only at such times. If you're driving a man- 
ual-shift car, you can get by with a lower 
octane simply by shifting down before the 
engine begins to labor—and by not pushing 
it too hard on starts. When efficiently used, 
the Hydra-Matic Drive does the same thing 
automatically. The result: your en 
thrives on. a fuel of lower antiknock rating. 

Compared with its immediate predeces- 
sor, the 150-hp. V-8 that powered Cadillac 
in 1948, the new 160-hp. engine is about 
200 Ib. lighter and much more compact. It's 
said to give a 15 to 20 percent increase in 
fuel economy under most driving conditions. 

Because friction and heat losses have been 
reduced, Cadillac engineers found it pos- 
sible to use a smaller, lighter radiator. The 


A smaller cylinder block of new design, lower 
right, accounts for much of the 200-Ib. weight 
reduction in the 1949 Cadillac engine, seen in 
front view at top. At lower left is 1948 block. 


new cooling system requires only 18 quarts 
of coolant, compared with 25 last year. 

A single casting comprises the water-pump 
housing and inlet and outlet water mani- 
folds. All hose connections are eliminated 
except to the lower and upper radiator tan 

In looking at the engine you'll notice 
low over-all height. Contributing to this, 
besides the flatter block and shorter piston 
stroke, is a new slipper-type piston that per- 
mits a shorter connecting rod, Unused 
metal at the sides of the piston skirt has 
also been elimi This reduces friction 
and lessens reciprocating weight. END 


Plastic Blocks interlock: to Make Walls 


Tue p 
and 4 in, thick, weighs only the 
as a glass block of the same ni 
for building either permanent interior walls 
or temporary partitions, it is edged with ribs 
that interlock with those of adjacent blocks 
to make a wall that will stand up without 
cementing. 

The new blocks have smooth outer faces 
and interior surfaces of diamond-shaped 
facets to diffuse light pa through them. 
The Columbia Protektosite Co., of Carlstadt, 
makes them both of clear plastic and in 
a variety of colors. 
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Igloos Keep Wind From Shaking TV Pictures 


NBC television engineers had a problem: 

es when high winds 
shook the short-wave antennas they used to 
relay programs from mobile cameras to 
broadcasting stations. This picture shows 
how they solved it. With the help of N. Y. 
Telephone Co. engineers, they built igloos 
of Plexiglas © right over the antennas outside 


the 87th floor of the Empire State Building. 
The air-conditioned domes, 7 ft. wide and 
4 ft. tall, also shield the antennas from reck. 
lessly flying birds and ice that falls from the 
tower 300 ft. above. Radio waves penetrate 
their %-in. walls without noticeable distor- 
tion. Doors admit workmen to service the 
5-ft.-diameter, saucerlike antennas. 


Tube Sniffs Poison Gas 


Tue pencil-size tube at left, developed by 
the Bureau of Standards, can detect a trace 
of carbon monoxide 50,000 times too faint 
to hurt you. The bulb sucks air through 
yellow chemicals that are turned green by 
even 1 part of CO in 500,000,000 of air, 


Fire May Cause Rain 


Tue scientists who built the blowtorch at 
left hope to use it to start rainstorms, Burn- 
ing charcoal soaked in silver iodide, it spews 
ks that burst into tiny particles on whi 
chilled droplets of water in a cloud will 

ystallize into snow. The snowflakes, falling 
to warmer air, may then turn to rain, 
Tried out so far only in a laboratory, the 
generator dispenses _100.000.000.000.000 
particles a second—enough to seed a cubic 
mile of atmosphere. General Electric has 
developed separate models for use in air- 
planes and on the ground in Army and Navy 
weather-making experiments. 
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Dart Is Supersonic °’Chute 


GPECTAL delivery from a rocket shot 100 
miles into upper space is possible with a 
new “rotochute,” shown above about to 
land. Used to carry delicate research in- 
struments, it resembles a large dart with a 
propellerlike rotor near its tip. 

The device, with a 20- to 30-Ib. load, is 
released from a mother rocket at the peak 
of its flight into the thin upper atmosphere. 
Hurtling earthward at supersonic speeds, it 
goes into operation on entering denser air 
that would rip an ordinary parachute to 
shreds. As it revolves, centrifugal force 
gradually opens the blades of the windmill 
into a horizontal position. These act as 
brakes, slowing the device down to a safe 
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landing speed of about 27 miles an hour. 

General Electric engineers, who devel- 
oped the rotochute, designed 23 different 
experimental models, and subjected some 
to wind-tunnel speeds of 1,300 m.p.h. To 
demonstrate the versatility of the rotary- 
wing air brakes, they not only expelled 
rotochutes from actual rockets, but dropped 
them from altitudes as low as 1,000 feet. 

The device is expected to supply much 
valuable information in addition to data on 
atmospheric conditions that are radioed 
from the rocket itself in flight. With the 
rotochute, GE engineers say, chemical 
samples of the upper atmosphere can be 
brought to earth for analysis. 


Diamonds Cut Contours 


Lone used for cutting extra-hard mate- 
rials, diamonds are now being bonded to 
band saws for contour work. Minute dia- 
mond particles are embedded in tungsten- 
alloy matrices, as shown in the inset above, 
which are then brazed to the teeth of the 
saw blade, Made by the DoAll Co., the new 
band saw will contour-cut such hard mate- 
rials as glass, porcelain, granite, jade, and 

“hardened metals, Heretofore, all such cut- 
ting had to be done with disk or mud saws. 
The saw is shown slicing a slab of glass. 


Machine Erases Records 


Prastic dictating-machine records, for- 
merly discarded after being used, can now 
be erased and used again, It takes less than 
half a minute with this new SoundEraser ®. 
The electrically operated machine spins a 
used disk for 29 seconds in a bath of heat 
from infrared rays. Thé heat softens the 
plastic, and the centrifugal force returns the 
disk to its original smoothness, It will per- 
mit a record to be reused as many as 26 times. 


Conveyer Carries Rock 


Loncest of its kind now in use, this 
overland belt conveyer carries rock seven 
miles through the rough and wooded Ozark 
hills to speed the construction of the Bull 
Shoals Dam at White River, Ark, Crews use 
the road beside it to keep the belt patrolled. 


a 


More Light for Movies 


A PEANUT-SIZED are in this new experi- 
mental 10,000-watt cadmium mercury vapor 
lamp may soon be shedding more light in 
motion-picture studios and other places 
where extreme brilliances are needed. The 
intensity of the tiny arc, which produces 
daylight-type light, is nearly half the bright- 
ness of the sun, The lamp was developed by 
Westinghouse and is being made in two 
types, for direct and alternating current. 
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New Way of Printing LF 
Adds a Fourth Process 


To Those Now in Use party es ted pcre! by 
ing it Sat ope eae tice 
Lj 


| 


Li, (holed, 


jo, or gravure, pattern is 

into plate. Depressions 
are filled with ink, which then 
is absorbed by paper. 


Lithography prints from a 
smooth plate on which a pat- 
tern is formed by ink sticking 
only to greased areas, 


Xeroprinting uses electri 

to form pattern of powder on 
plate and then transfer it to 
paper without pressure. 


Static Pops Pictures 
Onto Paper a. a 


Born in a kitchen laboratory, xerog- 
raphy makes printing and photogra- 
phy truly electrical. 


E cool night more than ten years ago 

two men climbed the ky stairs to a 
room above a bar and grill in Astoria, Long 
Island. The room, once a kitchen, was al- 
most bare. 

It had a small sink, a table, and a cabi- 
net. On the table was an array of boxes, 
trays, and pieces of metal 

One of the men was Chester arlson, 
a physicist tuned patent la The other 
was a friend whom he had hired as a 
sistant in itchen laboratory. 

“Now,” Carlson id, “for the big test.” 

Some minutes later, he pulled a sheet of 
paper from a metal plate. On it was printed: 
Astoria, October 22, 1938.” 

Thus was born xerography, the first new 
hnique in 150 years in the art of putting 
pictures onto pape 

For the next several years Carlson tried 
vainly to induce manufacturers to invest in 
his process. Finally, in 1944, his idea clicked 
with a research fitm. Today xerography is 
about to go on the market. 

Xerography uses static electricity to pop 
pictures and words onto paper. 

It is a dry process. And it can be used to 
print on virtually any kind of surface, as was 


demonstrated recently by scientists of the 
Battelle Memorial Institute, of Columbus, 
I the Haloid Company, of Rochester, 
the firm that acquired from Battelle 
the rights to use and license the process, 
comes from the Greek 
‘xeros,” meaning “dry,” and. “gri 
ng “writing.” It is pronounced 


Xerography’s name 
words 


1s 
The new technique requires no souping, 
inking, no pressure, no chemicals, Charges 
static electricity do the work, with the 
help of fine powders. 
Key to the xerographic process is a photo- 
conductive plate that corresponds to. the 
film or paper used in ordinary photography. 
This plate consists of an electrically conduc- 
tive backing material, such as metal sheet 
coated with a photoconductive in- 
sulating material. This coating is a noncon- 
ductor of clectricity in the dark, but becomes 
conductive when -exposed to visible light. 
One material used for it is anthracene, a 
coal-tar der 
The coated plate is first sprayed with 
positive electrical charges by passing it be- 
neath a charged wire in a specially designed 
device. This makes it sensitive to light. 
When used for photography, the sens 
plate is then exposed in a camera or in 
contact-printing frame in the same way th 
a silver-emulsion film or silver-emulsion pa 
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DEVELOPING 
POWDER 


GUARD RAILS 


(CHUTE TO BACK 
OF CYUNORR 


HIGH-VOLTAGE 
TRANSFORMER 


To pRiER 


Wide 
‘ON SPINDLE 


aa 


In xeroprinting press, strip of paper picks 
powder images off plate on cylinder and then 
runs through heat chamber for fixing. Operator 
is pouring powder “ink” into chute to xeroplate. 


per is exposed to an image pattern. Wher- 
ever light strikes the plate the coating be- 
comes conductive and discharges its electro- 
static surface charge into the backing metal, 
On the places where light does not fall, the 
surface charge remains. 

Development then makes that latent, elec- 
trical image visible to the eye. This is done 
by flowing specially prepared developing 
powder over the plate. The powder is made 
‘of two components: a relative coarse carrier 
material and a superfine developing resin— 
powdered asphaltum or synthetic resins hav- 
ing low melting points. 

‘And here, again, electricity goes to work. 

The powder, negatively charged, is at- 
tracted to the positively charged portions of 
the plate and sticks to them, But it rolls 
off the light-affected portions, since they 
haven't any electrostatic charge to hold it. 
The result is a mirror-reversed positive 
image, in powder, of the original subject. 

With the image on the plate, the next step 
is to make a permanent print from it. This 
is done by laying a sheet of paper over the 
powdered plate and charging the paper with 
the same charge-spraying device that was 
used to sensitize the plate. The powder par- 
ticles thereupon lose their affinity for the 
plate and are attracted, instead, to the 
charged paper. They literally are pulled 
through space by the electrical charges. 

This transfer restores the image to its true 
left-right relationship, 
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Next comes the fixing—making the print 
permanent. The freshly developed print is 
simply exposed to heat for a couple of sec- 
onds. Heating melts the grains of powder 
and fuses them to the paper to produce a 
permanent, nonsmearing print, 

From xerography comes xeroprinting— 
even simpler, and a technique that some day 
may be used to print newspapers. The Bat- 
telle and Haloid engineers already have 
built a model press that prints with the 
speed of an ordinary newspaper press. 

Xeroprinting, too, is done from a plate 
that consists of an image of electrically in- 
sulating material on an electrically conduc- 
tive backing, such as a metal sheet. The 
plate may be made by conventional photo- 
chemical processes or by xerography. It is 
also probable, the Haloid engineers believe, 
that a plate could even be prepared on a 
typewriter by using a special carbon paper 
to provide the electrically insulating image 
material, 


How the Press Works 


The xeroplate is fastened to the cylinder 
of a special rotary printing press. In thi 
the image plate first passes under a device 
that spreads an electrostatic charge evenly 
over its entire surface. The charge imme- 
diately passes off the conductive—nonprint- 
ing—areas but remains on the insulating— 
printing—areas, 

As the cylinder turns, the plate then en- 
ters a developing chamber. Here powder 
is cascaded against it but sticks only to the 
parts of the plate that still carry the elec- 
trostatic charge. 

At the next position of the cylinder the 
developed plate passes under paper fed into 
the machine the same way as in ordin 
printing pre: The paper and plate next 
pass under discharge points that simultane- 
ously transfer the image to the paper and 
recharge the plate for the next revolution. 
The paper, bearing its powder image, then 
passes through a heating unit. And there, 
just as in xerographie photoprinting, the 
image is fixed by fusing the powder to the 
paper. END 


Traffic Resistance 

Do you step on the brakes fast enough? If you 
don’t, maybe you can blame it on your diet. 
Drs. W. W. Tuttle, Marjorie Wilson, and Kate 
Daum, of the University of Iowa, report that 
short rations of the B vitamin called thiamin 
slowed the reaction time of a group of both 
men and women in tests. 


Firemen Learn 
How to Smash 
Glass Safely 


HEN Chicago's stores and shops began 
to blossom out with doors, walls, and 
display windows made entirely of tempered 
glass, local firefighters began to worry. Just 
how did you get into a burning building 
through glass five times stronger than ordi- 
nary glass? What would it take to break it? 
What would happen when it did break? 
To find out, they cooperated with the Pitts- 
burgh Plate Glass Co., which supplied Her- 
culite ®, to put this tempered glass through 
grueling tests. Conclusions: Though harder 
to break than ordinary glass, it is safer, since 
it simply crumbles into small, blunt, harmless 


5 
fragments. But don't try to butt your way 3 


through it—four hi with a heavy ladder 

couldn't even scratch it. An ax or other sharp, Qrdinary glass breaks easily, shattering into 
hardened-steel tools will do the trick, but Deak wock- condyle langecn the Goeed. 
watch your eyes! ‘These are fragments of broken tem} glass, 


Renning lunge by two men with steel-tipped ean Maw fic sant nice oF feet 


ie ret focd to pierce %-inch door jierces tempered glass but makes only smal 
tempered glass—note how pole bends. Later, oer, fo le. Rest of pane cracks into lace, does not 
men ramming with 26-foot ladder also failed. fall, ima can be pes pushed out easily with ax a 
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Nature’s way: When queen bee dies, workers in 
her hive ruse new one by feeding secretion of 
“royal ely” to ordinary female grubs in enlarged 
cells (arrows). First to hatch kills the others. 


Female 


bs are lifted carefully from their 
natural cells and planted in artificial queen cells 


stocked with royal diet. Without this special 
food, the grubs would grow into worker bees. 


Queens for Sale 


By Ross E. Hutchins 


‘OU know about—probably have seen— 

pure-bred cattle, thoroughbred horses. 
But did you know there are thoroughbred 
queen bees, too? Raising them, in fact, is big 
business. 

The bee farm where these pictures were 
taken has 200 apiaries scattered over six 
counties in Mississippi and five in Georgia. 
Last year it shipped more than 60,000 thor- 
oughbred queens and 240,000,000 workers 
by rail and air to practically every U. S. state 
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Speed-up: Small amounts of highly nutritious 
royal jelly, taken from partly developed queen 
cells in hives, are transferred to artificial starter 
cells by attendant with spatula-tipped instrument 


After incubation, young queens are removed 
from cells as they hatch. Here, bee-farm attend- 
ant points to one just emerging. The queen will 
now be moved to a small hive of her own. 


and several foreign countries. Its sales, with 
queens at 75 cents to $1.40 apiece and work- 
ers at $1.50 a pound (4,000 bees), ran close 
to $200,000. 

This buzzing enterprise, the Stover Api- 
aries, with headquarters at Mayhew, Miss., 
is strictly a stock farm: it sells no honey. 
Instead, the hives are managed so that all the 
honey the bees collect is converted into more 
bees. Since bees are not truly domesticated 
—can't be bred at will like cattle and horses— 
this calls for tricky handling while they're do- 
ing what comes naturally. 

Neatest of these tricks is the mass produc- 
tion of queens by artificially feeding young 
workers a special royal diet. As a result, hun- 
dreds of queens—instead of only one—can be 
raised for market from a single hive. These 
photos show how. 


ith leather- 

madman el ae 
faxarious coach iy and built by Budd Co. for 
Chesapeake and Ohio. It seats eight persons. 


Passengers on the coach lounges can check their 

luggage in private lockers found in cach car, The 
ey can be removed only when baj DSc 

tacide the locker, Open fects are abs provi 


Travel Coach—in Luxury 


‘(OMFORTS unknown even to first-class 
passengers go with the price of a coach 
ticket on the Chesapeake and Ohio’s new 
super de luxe trains. They are equipped with 
the Budd Co,’s coach lounges, each having 
a separate lounge section, big photomurals, 
curving aisles, a private locker for your bag- 
gage, growing plants around the entrance, 
a clock, a writing desk, and a lending library. 
The coach lounge cars are made entirely 
of stainless steel, and are unusually spacious, 
seating only 36 passengers. Seats are the re- 


clining, Sleepy Hollow © type, while the 
lounge section has club chairs and a sofa. 
Traveling children get special attention 
in Budd's family coach. It has a small movie 
theater and a plastic-enclosed play yard— 
equipped with toys and books—to keep 
youngsters amused on long trips. For the 
babies there are portable bassinets, a small 
kitchen with refrigerator, hot plate, and sink 
for preparing formulas, and even a special 
room for changing diapers. A hostess is on 


hand to help harassed mothers. 


What looks like the maze psychologists use in 
tests with rats (below) is really an unusual 
arrangement of two-place seats so that everyone 
can watch the scenery from ation car. 


Angry shark, brought up in trap laid for smaller of 10-foot pole fires 12-gauge shell at zero range 
fish, is shot before it can rip the net. Gun on end when fisherman jabs it against the target. 


Homemade = 
Shark Gun 
Can’t Miss 


‘OU won't find this gun in any sporting- 

goods store or marine outfitter’s cata- 
logue. Yet it is fast becoming standard equip- 
ment for Cape Cod trap fishermen. 

Purpose: to kill a trapped shark before it 
can rip up nets worth thousands of dollars 
and free a catch of marketable fish. 

Homemade from readily available materi- 
als, the weapon kills more quickly than a har- 
poon—and is surer than a regular shotgun. Dead shark, 
Because it fires only on direct contact with hauled into skiff by Cay 


maeaiol Woods Hole, Mass. Boat 
the target, it can’t of nets anchored to poles 


killed with second jab of gun, is 

Harry Handy, of 
inside circular trap 
shallow water. 


tate a are 


Cutaway view shows how simply shark shotgun as shown at right above, unscrew the larger pipe, 
is made. Pipe reducer coupling holds shel slip shell in, and reassemble. When muzzle 

barrel, and spring hooked into pole and smaller touches shark, push on pole res shell by dev. 
pipe Keeps gun from falling apart. To load it, ing point of ‘spike against its percussion cap. 


sanuary 1949 165 


= | 


ere (omes 


K : if 
ee _é iN 
a 


=» 
b 
= eo | i 
are 
Ly Tw 
, é 
- ’ ~ 
> eh 


High Compression! 


New Oldsmobile engine, designed for 12-to-1 ratio in 
future, looks ahead to tremendous savings in motorists’ 
gasoline bills and lessened demands on nation’s oil supply. 


By Devon Francis 
PS photos by W. W. Morris 


R more than a quarter of a century U. S. 
motormakers and fuel distillers 
trying to squeeze a lot more power out of 
gallon of gas, Late last month the Oldsmobile 
Division of General Motors announced it had 
taken a long step toward doing so: 

Oldsmobile had produced a car with a 135- 
horsepower engine that can be modified for 
future models, with a minimum of plant re- 
tooling, to get 25 or more miles to the gallon 
in city traffic. 

This is the so-called Kettering engine (PS, 
Aug. ‘47, p. 89), now brought to the produc- 
tion: stage for the Oldsmobile’s 1949 
eight-cylinder models. 

To the average motorist, beset by rising 
prices on filling-station pumps, the new en= 
gine looks like an answer to a prayer. But 
there is a catch: until the proper fuels be- 
come available country-wide, Olds customers 
will have to be satisfied with a mere fraction 
of the performance and economy of which it 
is capable. 

Even so, the engine promises to pace a 
revolution in gasoline-fed automotive power- 
plants. It weighs less per horsepower than 
other car engines. Though delivering 135 
hp., it gets more miles.from each gallon of 

gasoline than its immediate predecessor of 
ae 115 hp. It has added snap when the light 
turns green. It takes hills going away. 

And for the future conservation of the na- 

g engine has 

ing more power 

from available gasoline will be like finding 
one new oil well for every three that exist. 

The key to all this added power is the new 
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Cutaway view of new Oldsmobile engine shows 
its large bore of 3 3/4 in, and short 3 7 /16-in. 
stroke. Engine weighs tb. per hp. against 
6.22 Ib. for former in-line engine. Its compres- 


engine’s high compression — plus expanded 
production of antiknock fuels (PS, June "46, 
p. 124). Hence the term used to describe 
the engine fundamentally explored by the 
grand old man of GM research, Charles 
Franklin Kettering—high compression. 
veloping this engine has taken a long 
time. The lag was the fault of ctirrent engine 
and fuel development. 

‘Compression ratios — which mean how 
much a charge of fuel in a cylinder is com- 
pressed before it is exploded — have been 
edging upward for 20 years. They have gone 
from 4-to-1 to better than 7-to-1. This repre- 
sents real, hard-won progress. But compared 
with what the car manufacturers have been 
shooting for—compression ratios up to 15- 
to-1-the progress was peanuts. 

It was Kettering—“Boss Ket,” to everybody 
in the automotive business—who finally took 
the grunts out of higher compression. Up to 
late in 1945, when (3 began puttering with 
them, high-compression engines were rough 
enough to shake themselves into a heap of 
spare parts. They pinged, gasped, got hot. 
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sion ratio of 7%-to-1 is not the highest, but com- 
Ee with an average of slightly under 7-to-1 
’ cars. Piston displacement is 


to 257 cu. in, in the '48 Olds, 


At GM's Research Laboratories Division 
in Detroit, Ket built a stiff, heavy, 6-cylinder 
engine that purred right up to 15-to-1 

Engineers of GM’s Oldsmobile Division, 
in Lansing, Mich., originator of the Hydra- 
Matic® transmission, decided that the prin- 
ciples of the experimental engine could be 
adapted to production. Their target was an 
immediately usable 8-to-1 ratio in an engine 
so designed that, with only minor retooling, 
they could modify it in the future to boost 
the compression to 12-to-1. It was no small 
job they cut out for themselves. Developing 
an engine that comes very close to the mark 
took the next two years. 

In burying the myths about high compres- 
sion, Kettering had disposed of the prevalent 
idea that an engine would have to be light 
and flexible to absorb the power produced 
by better fuels. He had proved, on the con- 
trary, that engines had to be stiff. Cylinders 
had to remain round, not be pulled micro- 
scopically oval by the stress of tightening 
down the head on the block. Most of all, 
the crankshaft could not bend. If it did, the 


Hydraulic valve lift, cut away at right, keeps 
down noise. For extra cooling of crankcase oil, 
passages at both sides of camshaft let it gush 
up against inside walls of the water jacket. 


bearings would bind, and friction would eat 
up the advantages of high compression. 

All that seemed to call for more weight. 
How could Olds keep it down? 

Then there was another problem. The 
size of the combustion chamber had to be 
shaved to increase compression. Olds was 
wedded to the L-head engine. Fuel came 
out of a long gallery on the side of its 8-in-line 
block and was piped around turns into the 
side of the head. But the minute you ground 
down the size of the combustion chamber in 
an L-head engine, you rapidly began losing 
volumetric efficiency—a fancy term for the 
ability of a cylinder to inhale a charge. In an 
L head, the outside air just couldn't push 
hard enough to get sufficient gas into a cylin- 
der for high compression. 

The possibility of an F head, with the 
intake at the top of the cylinder and the 
exhaust port on the side, was discarc 
quickly. It would make too big a mechanical 
package. That left the overhead valve as the 
inevitable solution. To keep the engine from 
clicking like a subway turnstile when it was 


». 


Intake valve, left, has dis 
3/16 in. more than in-line enj 
exhaust valve is 1/64 in. smal 


Engine is set low to allow possible rearrange- 
ment in change to higher compression. To pre- 
veot starving any cylinder, fotake manifold has 
separate passage to each from carburetor. 


cold—overhead-valve engines are notoriously 
noisy—hydraulic valve lifts were adopted to 
compensate for play between the parts. 

The most important problem —how to 
stiffen the crankshaft—was neatly solved by 
abandonment of the in-line engine that Olds 
had used for 17 years. By going to a 90- 
degree V-8, the designers shortened the shaft. 

As for weight, they discovered that stiffen- 
ing didn’t have to mean bulk. By chipping 
away here and there, the weight of the new 
‘V-8-a type of engine normally heavier than 
an in-line—was kept within reasonable limits. 
The new engine still weighed more in pounds 
—but less in per horsepower. 

From Kettering’s work, Olds was satisfied 
that, apart from engine stiffness, the nub of 
its high-compression design would be a big 
bore and short stroke. That would keep down 
piston speeds and losses from friction. But 
there still were other details to work out. 

Olds continued use of aluminum pistons, 
which are ideal for dissipating heat. 

The new engine couldn't afford a “hot 
valley,” characteristic of some V types, if— 
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Here are the 
problems of 
high compre. 


diameters of rod and main bear 
ings stiffen crankshaft, cut friction from bend- 
ing. Peak firing pressure in new engine is 650 Ib. 
per sq. in., compared with last year’s 600 Ib. 


in the future—it was to use fuels extremely 
sensitive to heat. So the exhaust collector 
pipes were put on the perimeter of the block 
As a result, intake air is some 20° cooler than 
in the old in-line engine. 

Having achieved a quiet engine, the en: 
gineers didn't want to louse up everything 
with air-intake noises. Hence the rather 
elaborate silencer for their new engine: a 
one-way trap for sound that smothers intake 
noises in a series of “tin cans” tuned to the 
frequencies in the manifold. 
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Aluminum piston has more rugged ribbing than 
1948's. Though it has only three rings, instead 
of four, increased stiffness of cylinder giv 

1 better gas seal. Pins have a diameter of 1 in. 


The second part of the problem posed by 
high compression—fuel—is hitched to the 
pressures developed in the engine and the 
heat produced. 

The why of high compression is that it 
produces more usable heat. All automobil 
engines waste heat—and fuel (PS, Sept. '4 
p. 98). Most get less than a quarter of the 
power available in every gallon of gasc 
that goes through them 

A high-compression engine wastes fuel, 
too, but it wastes less and gets more work 


Five-bearing crankshaft (top) is sl depar- 
ture froen staxdard woe of tence main bearings 
in V-8s. Crankshaft is 26 7/16 in. long, a re- 
duction of 12 3/4 in.; entire engine, 33 1/16 in. 


To keep engine compaet, piston skirts are cut 
out to clear crankshaft counterweights at bot- 
tom of stroke. Despite greater side load on pis- 
ton from more thrust, friction loss is less. 


done. It burns up the gasoline more com- 
pletely and uses it to impart a harder push 
to the pistons. Less of the heat is dissipated 
wastefully through the radiator. 

The burning gas in a high-compression en- 
gine expands more as it pushes on the pistons. 
That's where the efficiency comes in the 
expansion ratio. The expansion ratio keeps 
step with the compression ratio. 

The only way the automobile owner gets 
knock-free performance out of a high com- 
pression ratio is to use fuels tailored to its 


Reduced bridging between main bearings also 
stiffens engine. New V-8 bearings are 4 5/8 in. 
apart, against 8 1/16 in old engine. Four of 
bearings are 2 1/2-in. diameter; fifth, 2 5/8 in. 


New rod (right) is shorter, stiffer. I-beam sec- 
tion is 1 in. wide, compared with 5/8-in. width 
of old rod (left). Thickness remains the same. 
Rod bearings are 2 1/4 in. in diameter. 


needs—either at the refinery or by special 
injectors. These special fuels help to do away 
with detonation—what happens when a fuel | 
explodes all at once instead of burning slowly 
enough to push the piston smoothly. 

Even so, a high-compression engine 
doesn’t ask too much of its fuel. Olds’ 1949 
engine will operate nicely on premium gaso- 
lines now generally available. A compression 
of 8-to-1 would require 91 to 93 octane, and 
12-to-1 around 100 octane. Research is ex. d 
pected to increase the supply of such fuels. 
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CLIMBING SPEED 


IN MP.H. ON 11-PERCENT 
HILL IN THIRD GEAR 


ACCELERATION 
IN SECONDS FROM 20 TO 60 
MPH. IN FOURTH GEAR 


Savings is fuel costs would total $250,000,000 
a year and savings in gasoline at least a billion 
gallons, one oil company estimates, if all U. S. 
Passenger cars had engines like new Olds. 


For experimental purposes, oil companies 
are ordering new Olds engines with heads 
permitting 8-, 10-, and 12-to-1 compressions. 

Up to now the oil companies have met 
inquiries about higher octane numbers with 
the reasonable answer that it would take an 
awful lot of money and steel to build the 
equipment to make super-gasoline in the 
quantity proposed. 

They're coming, though. Antiknock ratings 
—octane numbers —on standard gasolines 
climbed from 55 to 75 between 1927 and 
the start of the war. Automotive people in 
the know say they will edge steadily upward 
in the next two or three years. 

Oldsmobile is now set to keep pace. 

And this preparedness has been obtained 
with no sacrifice of other desirable factors. 
Olds’ new engine, being produced in what 
probably is the industry's most beautiful 
plant, is powerful, economical, and smooth. 
It is almost vibrationless. The engineering 
figures on its performance—obtained under 
ideal laboratory conditions, of course—are 
impressive. To transmit and absorb its 
greater power, the plates in Olds’ automatic 
clutch have been increased from 9 to 11 
pairs and the axle ratio has been reduced 
from 3.9-to-1 to 3.63-to-1. 

And yet Olds isn’t satisfied. The engine's 
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Combustion chamber will be reduced from 86.5 
cubic centimeters in new engine (above) to 38.7, 
piston displacement from 303 cu. in, to 288, in 
ultimate modification to 12-to-1 compression, 


compression is only 7i-to-1, The engineers 
had to retreat from their goal of 8-to-1. 
“It's hard to get the proper fuels as yet for 
an 8-to-1 engine,” an Olds official explained 
to me. “except on the East, Gulf, and West 
coasts.” Then, as an afterthought: “Besides. 
the engine as it stands has plenty of power. 
the wheels would spin on 


Olds is convinced that the next step—when 
another increase in compression becomes pos- 
sible—is to pour all of the benefits from it into 
fuel economy. 

But it is not convinced that compressions 
will stop at 12-1. All it knows is that the bene- 
fits of high compression right now begin to 
level off in its engine at 12%-to-1. It figures 
that an eventual 12-to-1 is high enough to 
plan for now. 

Cadillac for 1949 is nudging just a bit 
higher than Olds. 

‘Olds is keeping an open mind. The other 
day an Oldsmobile owner in Australia wrote 
in to say he had ground down his engine head 
until he had a compression ratio of 9-to-1. 
Now he wanted even more power. What 
could the factory suggest? A subordinate 
asked an Olds official what to do. 

The official grinned. “Hire him!” he shot 
back. END 


I'd like 


make ..- 


Leaders on typewriter ribbons. If each—or at 
least one—end of iter ribbons had an un- 
inked, plastic leader, you poet oe your hands 
so dirty when putting them on the machine.— 
E. R. Skilton, Watertown, Conn, 


> 


Disposable paper bath mats. These could be Lights for ash trays in the rear seat of cars, 
sold in rolls like paper towels. They probably Usually there's enough light so you can find the 
would have to be a little thicker than the towels tray on the dashboard, but the rear-seat passen- 
and they should be in colors.—Mrs. Carroll Cor- ger has to grope around for it.—Maroin Torgeison, 
mier, New Orleans, La. Comstock, Wis. 


A balance for cake tins. Layer cakes, to be  Push-up bottoms in measuring cups. As it is 


made properly, must have an, equal amount of now, when you measure shortening for a recipe, 
batter in each layer. A simple balance would you have to dig it out with a spoon. A push-up 
compare two tins and assure you of an equal om would be quicker and not as messy.— 


amount in each—W. B. Weeden, Wakefield, R.1. Geraldine McKenzie, Pittsburgh, Pa. 
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Biggest 1 This giant red-hot “H” forged into a side yoke for Carnegie Tech’s 
ingot, weighing 452,000 pounds, is about the new 1,900-ton cyclotron. The 400-million 
largest single piece of steel you'll ever see. electron-volt cyclotron is designed to incre 
Made by Carnegie-Illinois it will be the production of elusive meson particles, 


Spring Measures Movement: 
Movements of as little as .00001 in. can b 
detected by a trick spring called a transducer 
below) whose turns pull apart one by one. 


Closed, it has the electrical resistance of a 
etal tube; completely open, its resistance 
that of the length of wire. Stretched (left) 
inute changes in its length multiply changes 

in its resistance hundreds of tim 

these resistance changes r 

ments of objects attached to the spring. The 

Bureau of Standards developed the method. 


50,000-Watt Magnetron Tube. 
The odd-shaped objects above are parts 
the most powerful magnetron tube of its type 
in the world. Ten times stronger than any 
other such tube, it has a continuous-wave 
output of 50,000 watts. Its frequency, a bi 
lion cycles per second, is 1,000 times that of 
a standard broadcasting station. 


Rare Gases Aid Researeh. Scarcest 
of-all isotopes of the two most fundamental 
kinds of matter, hydrogen and helium, now 
are being distributed to scientists. hospitals, 
and research centers by the AEC. 

Hydrogen 3 or “tritium,” a radioactive gas 
of which a vial is shown below being packed 
for shipment, is valuable as a “tracer” in med. 
ical and chemical research. Even rarer than 
hydrogen 2 or deuterium, which forms heavy 
water, tritium forms “extra-heayy” water— 
another important research tool, Helium 3, 
an extremely rare stable gas, is expected to 
yield clues to the properties of the nucleus. 


When the tube is assembled, the cathode 
at left fits into the anode at right. Each of 
the anode’s vanes is individually water- 
cooled. The ceramic dome at the right end 
of the cathode houses the antenna from 
which the tube's energy is radiated. Made 
by GE for the Signal Corps, the new tube will 
be used for specialized communications. 


Mirrors Test Light Globes. Gen- 
eral Electric engineers are using mirrors to 
test the efficiency of light globes. To make 
sure a globe is putting its light where it is 
needed most, they rotate a large, angled 
mirror completely around it 
or, shown below 


reflecting the 
engineer, reflects the globe's light to a sensi: 
tive electric eye As the mirror 
is moved, the eye measures the light’s inten: 
sity at each point around the globe, indicat 
ing whether the light is being distributed 
uniformly or not. The 

below is for a streetlight 


5 feet away 


globe being tested 
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By lowering a warm brass cylinder to touch the 


cornea of volunteer's eye, psychologists f 
that it is insensitive to heat and cold. Reason is 
that it has no blood vessels, and heat and cold 


sensations result from effect on nerve endings of 
expansion and contraction of blood vessels. 


Tieklers Test 
Your Nerves 


UST how you feel heat, cold, pressure, and 

pain is being learned with some tricky me- 
chanical gadgets developed at Washington 
University in St. Louis. There a group of psy- 
chologists headed by Dr. John Paul Nafe is 
using an instrument that drops a small weight 
on the flesh of a volunteer test subject and 
measures how deep the weight presses into 
the flesh, when the weight stops, and when 
the subject no longer feels the weight. In an- 


izht drops weight on flesh (below) 
people ure. Big drum on 
hine records subject's reaction. New theory 
derived from these tests blames all feeling on 
| movement of tissue caused by the weight, hol 
| ing that nerve endings respond only to motion. 


we 


other instrument, reactions to heat and cold 
are tested with a warmed brass cylinder. 
Results of these tests, reports Dr. Nafe, 
tend to disprove the old theory that the body's 
different types of nerve endings are each 
sensitive to only one kind of feeling. He be- 
lieves that movement of tissue over the nerve 
endings causes sensation, different kinds of 
movement causing different sensations. When 
the movement stops, the feeling disappears. 


to nation’s supply of 
pulp ‘timber by use of man-made resin to ce- 
ment their short fibers into sheets of paper. 


New Way 
To Make Paper 
Boosts Supply 


SING a synthetic resin that’s stronger 

than the natural glue in wood, the Na- 
tional Bureau of Standards has developed a 
way to make printing papers from short- 
fibered trees. What's more, the new process 
also makes better paper from the scarcer 
long-fibered varieties previously needed. 

Normally, in making paper, ground-up 
wood pulp is soaked and beaten by machines. 
Beating causes the fibers to absorb water and 

e coated with a natural gel. This is 
the cement that holds them together when 
pressed into sheets of paper. 

But beating also causes some of the most 
troublesome behavior of paper in printing: 
stretching, curling, slow absorption of oil, 
show-through of images. 

‘Adding synthetic resin to the pulp during 
soaking not only supplies the extra-strong 
cement required to bind short fibers into 
sheets, but cuts down the injurious beating 
formerly needed by long-fibered pulps. 


Synthetic resin, a plastic called melamine for- 
maldehyde, is added to pulp during soaking 
in experimental paper mill operated by the Na 
tional Bureau of Standards in Washington. 


Microphotograph shows long fibers of spruce. 
They mat together in strong sheets with no binder 
other than natural gel formed by absorption of 
water when pulp is soaked and beaten, 


Short fibers of aspen (below), formerly used 

pulp, now can 
t by adding resin. New process 
maple, beech, birch, poplar. 


only as filler with long-fiber 
be made into pa 
also works wit 


New Office Is Garage, Too 


Tenants in this building will be able to drive 
cars inside to parking space on their floor. 


OME Washington executives will soon 

be parking their cars next to their desks 

in a 10-story office building that is to be 

built around a parking garage. Tenants will 

drive right inside the building, up a ramp to 

their personal parking spaces, and then walk 
through a door to their offices. 

Offices will take up only the outer shell of 
the new building. The entire core, separated 
from the offices by fire-resistant walls, is to 
be taken up by the parking garage. It will 
hold 450 cars on 25 levels, interconnected 
by a nine-degree, 20-foot-wide ramp in the 
very center. The garage will be equipped 
with its own ventilating system to carry off 
exhaust fumes. The building will have two 
automobile entrances, but two-way traffic 
will be permitted on the ramp. 

Attendants supervising the parking will 
use a mechanized version of the firemen's 
brass pole—a sort of vertical escalator. A mov- 
ing belt with bars for handgrips and footrests 
will carry them up and down between park- 
ing levels. To move from one level to another, 
the attendant will jump on the belt, ride as 
far as he wishes, then jump off. 

The office-garage, designed by Leroy L. 
Werner for the Cafritz Construction Co., is ¥ 
scheduled to be completed in 1950. 
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How Quarried 
Rock Become 


of 
red in color, 


gray to green a 
The rock is quarried from open pit 


IPHE best homes in America are still being 
roofed the old-fashioned way with a nat- 
ural material that defies moisture, flame, and 
age—slate. And slate is still being prepared 
in the old-fashioned way, almost entirely by 
hand. In quarries such as this one at Poult 
ney, Vt. descendants of Welsh slate min 

carry on their forefathers’ trade, turning big 
hunks of the argillaceous (means “made from 
clay”) rock into thin rectangles for roofs 
Slate’s ability to split evenly results from 
tremendous pressure exerted on it in ages 
past when it was buried deep in the earth. 
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This heavy mallet drives wedge into 


split it. The slab will be split 


until the pieces are as thin as ¢ 


1 for roofs, 


» proper thickness 


Vat the quarry 


e of construction. 


After this pneumatic drill makes holes at a A worker selects the points for splitting sla 
few strategic points, a few sharp blows with — in thin sheets with a wedge. Some finished slates 
the mallet will cause the slate block to split, measure no more than 1/16 inch in thickness 


trims with blade that drops on 
ationary knife. Man in for 
st split to final thickness ¢ 


1e—thick blocks. 
<a! 


New Copter 


Almost 
Flies Itself 


By Devon Francis 
PS photos by WW. Morris 


ATWINDSOR LOCKS, Conn. a new kind 
of helicopter is being test-flown. 

In this machine, Charles H. Kaman has 
introduced a fresh idea to fight on rotary 
wings. With one little gimmick, he eliminates 
much of a mess of machinery for changing 
the pitch of the rotor blades. 

‘And, in eliminating machinery. he has also 


Flexible rotor blades are made of laminated 
Sitka spruce to twist and bend without damage 
or fatigue. Key to helicopter’s finger-tip control 


iyi: 


POPULAR CIE 


a 


Blades intermesh ax Kaman helicopter’s twin rotors turn on shafts canted outward 13 degrees. 


eliminated much of the shuddering vibration 
that gives the pilots of most helicopters the 
shakes. The Kaman ‘copter can be handled 
with one finger. In fact, it can be flown “no 
hands” for short periods 

Kaman’s little gimmick is a tiny tab near 
the end of each blade. This tab acts exactly 
like the control tabs on the ailerons, elevator, 
and rudder of a conventional airplane. In ef- 
fect, it uses leverage to twist the big blade. 

The best way to describe Kaman’s innova- 


is a small flap (right below) projecting from 
trailing edge of each blade. This serves as a 
tab to twist rotating blade and vary its pitch, 


Machine is highly maneuverable be: 


tion is to explain why all helicopter blades 
have to change pitch in flight 

There's, first, collective pitch control. This 
is necessary to make a helicopter go up and 
down. Like an airplane propeller, a helic 
ter blade takes a bigger bite of the air—for 
more lift—when it is in high pitch to go up 
a smaller bite when in low pitch to go down, 

But there is another kind of pitch change 


To move forward. 


This is in cyclic pitch, 
‘ou change the pitch 


backward, or sideways y 


Air-cooled, 190-hp. Lycoming engine will tak 
copter, carrying pilot and two passer 2 
mop.h. on 32-gal. tank of 


se stick action is transmitted directly to blade ti 


for part of each rotation—decreasing it 


in the direction toward which you want to 


move, increasing it on the opposite side. You 
also need eyelic pitch control to keep the heli- 
copter from rolling over in the air 

That's because a blade moving toward the 
line of Hight in its circuit develops a lot more 
lift than it does when moving away from the 
direction the helicopter itself is going. The 
speed of the air past the machine in horizon- 
tal fight is added to or subtracted from the 


Mounted in reverse, engine turns 35-in. cooling 
fan in foreground. Helicopter's gross weight is 
2,500 Ib.; its operational ceiling is 11,000 ft 


speed of the air past the blade in its own 
rotation. If something weren't done about 
equalizing the lift on the right and left sides 
of the ‘copter, it would turn over. 

Most helicopters make the necessary con- 
tinuous adjustments in pitch by twisting the 
entire blade in its socket, just as the blade of 
an airplane propeller is twisted to alter its 
pitch. This takes a lot of machinery and con- 
siderable force. Each blade is under thou- 
sands of pounds of centrifugal pull, and it 
moves grudgingly. 

‘About three and a half years ago, Kaman 
got another idea for equalizing the lift. He 
bought a piece of plank for $1.75 and went 
to work. Instead of twisting the whole blade 
in its socket, he planned to make it highly 
flexible and twist the wood itself near the 
blade tip—where most of the lift develops. 
When he worked that out successfully, he 
went on to build a helicopter. 

The result was a ‘copter more maneuver- 
able than any other this writer has seen, The 
pilot who flew it in the demonstration I saw 
handled it like a baby carriage. Its vibration 
is low both because Kaman’s blade tabs re- 
duce the mass of machinery needed for pitch 
control and because his flexible blades ab- 
sorb a lot of the vibration ordinarily trans- 
mitted to the control stick. 


Rotors Mesh Like Eggbeater's 


The Kaman Aircraft Corp.’s machine has 
another distinguishing characteristic: it uses 
two main lifting rotors of two blades each. 
These are set close together amidships and 
intermesh as they whirl. Two counter-rotat- 
ing windmills are necessary to cancel out 
the effect of torque—in this case a tendency 
of the fuselage to turn in the opposite direc- 
tion from the rotor. 

Various other ‘copters overcome this ten- 
dency by putting lifting rotors fore and aft 
on the fuselage, by putting them on long 
arms on each side, by rigging one above 
another on the same shaft, or by putting a 
little vertical rotor on the tail to fight the twist 
from a single main rotor. Kaman argues that 
the system incorporated in his helicopter is 
simpler than any of these. 

His creation is not handsome. It looks like 
some of those awkward bugs that hover over 
scummy water on a pond. But, the Kaman 
people point out, their ‘copter is a piece of 
industrial equipment — made to dust crops, 
patrol pipe lines, carry surveyors. 

“Ever see a streamlined farm tract 
they ask. 
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Kaman system of pitch control si 
head, cutting weight and cost. Blades rock on 
seesaw, swing back and forth in small are be- 


tween friction dampers, as engine power changes. 


is conventional, but reduced vi- 
ites need for usual shock-mount- 
ing. Engine or transmission can be pulled sepa- 
rately. This cuts maintenance time and cost. 


$790 Car Has 
Fluid Clutch 


Small but not tiny, the Airway seats 
three in comfort. it’s made mostly 
of aluminum and has a 10.6-hp. air- 
cooled two-cylinder Onan engine. 


Economy is emphasized in the Airway 
®, a 600-Ib. car intended to sell for less 
than $750. Designed by aeronautical engi- 
neers, the car features a no-clutch fluid drive 
and a 10.6-hp., air-cooled engine located in 
the rear. Top speed is 50 m.p.h. and the mak- 
ers, Airway Motors, Inc., San Diego, Calif., 
claim a thrifty 50 miles to the gallon of gas. 

Although manual gear shifting is not nor- 
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The aireraft influence is apparent in both the 
looks and engineering of the car, which is to 
be made in part at Consolidated-Vultee plant. 


7 — 


Fluid clutch connects through a universal joint 
to a two-speed transmission. Sprocket 
mission drives left rear wheel 


mally required, a low gear for steep hills is 
provided. The car's light weight is due to its 
construction—almost entirely of aircraft alu- 
minum—and its 120-Ib. engine. The engine, 
easily removed for servicing, operates through 
a universal to a standard two-speed transmis- 
sion. Approximately 100 parts, as compared 
to several thousand in the usual car, are in- 
corporated in the Airway. 


Instruments include oil-pressure gauge, amme- 
ter, engine and transmission tachometers, cyl- 
inder-head and carburetor-air heat indicators. 
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Cold-Weather Blues 


When frozen gas lines brought double trouble this 
cold morning, Gus proved that there’s more than one 


way to get water into your gas tank. 


By Martin Bunn 


L WAS just one of those things that happen 
from time to time. Every one picked the 
same morning to be late for work at the 
Model Garage, and they all had the same ex- 
cuse—ice. Lots of ice. Every street, highway, 
and sidewalk for miles around was coated 
solid. 

Gus Wilson eased his old coupe across the 
slick drive to the door of the shop ten min- 
utes after the usual opening time. Stan Hicks 
and Greg Jones, the grease monkey, came 
sliding and skidding across the ice-coated 
highway from the bus stop. 

“All the buses are way late,” Stan ex- 
plained. 

“I didn’t make it on time myself,” Gus 
admitted with a grin, “and 1'll bet we're go- 
ing to have a busy day. That big drop in 
temperature last night turned the rain to 
sleet and must have made plenty of grief for 
our customers.” 

“Holy cats!” Stan exclaimed, looking at 
the thermometer on the door frame. “Five 
above.” 

Greg had the door rolled aside and Gus 
drove into the shop, “Put chains on all four 
wheels of the wrecker,” he called to Stan. 
“Before we get our coats off the telephone’s 
going to start ringing and someone'll be hol- 
lering for help.” 

But the first call wasn’t by phone. It ar- 
rived personally and noisily. Gus was slip- 
ping into his coveralls when a raucous chorus 
of horn blasts sounded outside the shop. Gus 
told Greg to see what all the noise was about. 

“There's a lot of cars out there,” Greg re- 
ported a minute later, “and they’re all fight- 
ing.” 

“This I gotta see,” grinned Gus, starting 


for the door. “Cars fighting with each other.” 

“I mean,” Greg amended, “the cars are all 
tangled up and the people are fighting.” 

On the ice-glazed driveway, at divergent 
angles but linked together by hooked bump- 
ers, stood four cars. In a little cluster stood 
the drivers—three men and a woman. They 
were pointing and loudly accusing one an- 
other of causing the tangle. One of them was 
the buxom and talkative Mrs. Miller. Another 
was Silas Barnstable, the town’s most active 
tightwad. He actually works at it. The other 
two Gus didn’t know. 

“What goes on?” Gus demanded, shouting 
to make himself heard. 

The* four suddenly stopped arguing and 
turned to look at Gus. Silas was first to take 
advantage of the moment's silence. 

“It's her fault,” he yelped, jabbing a skinny 
forefinger at Mrs. Miller. “Joe Dunphy, here,” 
he indicated a droopy-mustached individual, 
“was pushin’ my car into your shop and she 
cut in ahead of me.” 

“I did not!” snapped Mrs. Miller. 

“You did too,” Silas went on. “And you 
busted my bumper. I'll stand you a suit in 
court, derned if I won't.” 

“Mr. Barnstable!” Mrs, Miller drew her- 
self up, her voice dripping ladylike scorn. 
“How can you make such a ridiculous state- 
ment? I'm the one who should be suing. I 
was pushing my brother-in-law’s car—oh, Mr. 
Wilson, you don't know my brother-in-law, 
George Trotter. George is married to my sis- 
ter, Amanda—you remember her. She visited 
me three summers ago and while she was 
here you worked on her differential, or some- 
thing. They live in Akron, Ohio, and they 
just came here for a visit and—now where 
was I?” 

George looked as if he wished he had 
stayed in Akron. 

“You were just about to sue Silas,” Gus 
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told her, “but before we get this case all the 
way to the Supreme Court, let’s get in out 
of the cold.” 

Stan brought a pail of sand and scattered 
it over the slippery driveway. Then he helped 
Gus and the three men untangle the snarl of 
‘bumpers. 

“No d damage other than a scratch or two,” 
Gus remarked, “Seems to me the courts won't 


fully examining the bumper of his old car. 

“Now let’s see,” Gus said. “Mrs. Miller 
was pushing Mr. Trotter's car, and Mr. Dun- 
phy was pushing Mr. Barnstable’s. . . . All 
right, Mrs. Miller, ladies first.” 

Mrs, Miller and Trotter managed to ma- 
neuver his car into the shop. Joe Dunphy, 
obviously happy to be rid of the whole busi- 
ness, pushed Barnstable’s old bus into the 
garage, backed out, and drove on his way. 
Stan shoved the door closed after him. 

Gus backed up against a radiator and 
fished around in his pockets for his pipe and 
tobacco. “Well,” he asked, “what seems to 
be the trouble?” 

“I been robbed, that’s what the matter is,” 
Silas snarled. 

“What, again?” Gus asked in mock sur- 


‘ou're derned right. Robbed,” Silas said. 
‘You're the most robbed man [ever heard 
of,” Gus added. “Who did what to you this 
time?” 

“Some crook sold me gasoline with water 
in it,” Silas howled, “and now my gas line’s 
frozen, It’s a sin and a shame the way a man 
gets cheated left and right these days. I'll 
sue ‘em in every court of the land, even if I 
do have to pay a lawyer.” 

“You're sure bound to sue somebody to- 
day,” Gus grinned. He knows that before 
Silas will buy even a gallon of gas, he shops 
around all the cut-rate pumps to see which 
one is a fraction of a penny cheaper. “You 
can’t expect to get decent fuel for what you 
pay,” Gus told him, “but I doubt if even the 
stuff you buy is actually watered. And what 
makes you think your fuel line is frozen, any- 


way?” 

“Couldn't be anything else,” Silas said. 
“The motor wouldn't start this morning—not 
even after I poured hot water over the car- 
buretor. There's plenty gas in the tank but 
when I unhooked the fuel line to the car- 
buretor there wasn’t any a-tall.” 

“Do you keep this car in a garage?” 

“Outdoors,” Silas answered. “Naturally I 
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ain't gonna pay the outrageous prices they 
ask for garages these days.” 
“Naturally,” agreed Gus. 

“Now look here,” said Silas. “I'm in a 
hurry—a big hurry. There's a sale of overcoats 
down in the city and I want to get there be- 
fore all the good ones are gone.” 

“Keep your shirt—or coat—on,” Gus told 
him. “T'll look over your car in a few min- 
utes.” Mumbling to himself, Silas retired to a 
warm corner. 

Trotter spoke up: “I guess my trouble’s 
the same as his—frozen gas line. I'm a sales- 
man. I make a lot of short trips and then 
leave my car standing while I see custom- 
ers. Whenever it gets good and cold I have 
trouble. When I come out after making a 
call, sometimes I can’t start the motor. And 
if it does start, it runs badly and pops back 
through the carburetor.” 

“Ever have it worked on for this trouble?” 
Gus asked. 

“Yeah, I've had it in several shops. They 
all found the fuel line frozen up but none of 
‘em could find where the water came from.” 

“How about the gas?” Gus asked. 

“Can't be that,” Trotter answered, “I al- 
ways buy the best.” 

“When did you find it frozen this time?” 

“Early this morning,” Trotter said, “I ran 
down to the railroad station to pick up a bag. 
My car had been in Gracie’s—Mrs. Miller’s— 
heated garage overnight. The motor started 
all right then. When I got back from the sta- 
tion I left the car outside while I ate break- 
fast. When I came out it ran for a moment 
and then quit. It wouldn't start. Gracie told 
me about you and pushed me over here.” 

“Need your car today?” Gus asked him. 

“Well, I ought to make a few calls.” 

“Till drive you,” Mrs. Miller offered. “We'll 
have fun.” 

Trotter gave her a look, and Gus, thinking 
about the icy streets and Mrs. Miller's driv- 
ing, could almost see him shudder. 

“['ll probably have your car ready by this 
afternoon,” Gus told Trotter. 

‘As Trotter left the shop with Mrs. Miller, 
Silas came out of his corner. 

“Hey. ... How about my car?” he grum- 
bled. “I told you I was in a hurry.” 

Gus didn’t answer him. He got into Barn- 
stable's car and stepped on the starter button. 
The starter whirred but the engine didn't 
fire. Gus got out and loosened the drain plug 
in the bottom of the fuel tank. He sniffed 
the liquid that dripped onto his hand. 

“There's water in your gas, all right,” Gus 


Gus turned the stream of water on the gas tank 
for half a minute. Then he unscrewed the cap. 


said. He disconnected the line from the fuel 
pump to the carburetor and found it dry. 
Then he took the fuel pump off the car. In 
the trap there was water and ice. Gus told 
Stan to clean and wash the pump in gasoline. 

“I could have done that myself,” Silas 
grouched, 

“Why didn’t you?” Gus asked him. 

Silas ignored the question and went on: 

“What I want to know is how the water gets 
in the tank if, as you say, those crooks ain't 
selling me watered 

Gun unscrewed os of the gas tank 
and studied it carefully for a couple of min- 
utes. He took a piece of clean rag from his 
workbench drawer and wadded it tightly into 
the filler hole of the tank. Then he screwed 
the cap in place. 

“Greg,” he called, “hook up the hose and 
bring it over here.” Greg handed the nozzle 
to Gus, who turned the stream of water on 
the gas tank. After half a minute he shut off 
the water, unscrewed the cap, and took out 
the rag. It was soaking wet. 

Gus laughed and held the cap out to Silas. 
“How much did you pay for this? A dime?” 

“A dime?” Silas cackled. “No, sir, I got it 
at a cut-rate place for a nickel.” 

“Why, you did even better on that than I 
thought,” Gus said. 

“Just because I got a little laid aside, I ain’t 
gonna waste my money paying you fellers 
fancy prices for these things.” 

“No, I guess not,” said Gus. “You'd rather 
waste it buying junk that gets you in trouble. 
You bought this leaky cap for a nickel. It let 
water into your tank every time a hard rain 
came along. And then the water froze every 
time the weather turned cold. A good fuel 
cap would have cost you 40 cents. Now 
you've got to buy another cap and you've 


got to pay me a buck for this trouble-shooting 
job. Figure it out yourself.” 

Silas figured it out quickly and his face 
turned a bright red. “You gimme that old 
cap,” he said. “I'll get my nickel back from 
that crook. If he don’t give me it, I'll sue.” 

“Here we go again,” Gus shrugged. 

After Silas had driven out of the shop, Gus 
put Stan to work checking the tank of Trot- 
ter’s car, while he himself took off the fuel 
pump. It not only had water in it, but also 
a surprising amount of dirt and sediment. 
Gus cleaned it and put it back on. He was 
just drawing up the bolts when Stan came up. 

“Nothing wrong with his gas cap,” the 
young mechanic reported. “It's got a good 
gasket and clamps on tight. But there's water 
in the tank all right, and it's dirty as blazes 
too. I drained out the water and got a hand- 
ful of mud with it. You think somebody— 
kids maybe—put dirt in?” 

“Could be,” said Gus thoughtfully, “The 
pump had more than its share too, so we 
better blow out the line, That's probably 
where the ice was, and we'll clear out the 
dirt too. . 

Tt was done, and the first churning of the 
starter promptly drew clean gas into the pump 
bowl, whereupon the engine took off lustily. 

“That does it, boss,” Stan yelled. “Want 
me to park it outside?” 

Gus was about to say it might as well stand 
in the warm shop, which wasn’t crowded. 
But an uneasy feeling refused to disappear. 

“We fixed it,” he growled at last, “but we 
didn’t solve it. . .. How did the water and dirt 
get in?” 

“Gosh, I dunno,” said Stan helplessly. 

“Nor do I, but I'm going to find out.” 

Gus walked around the car, flipped open 
the fender door over the filler cap, and thrust 
a trouble light close. After a moment he got 
under the car and peered up at the same spot. 

“Okay, Stan,” he said on emerging. “Get 
under there now and finish the job.” 

Stan, much mystified, peered into the same 
place. When he got up, his face was red. 

“Guess I did it again,” he mumbled. “But 
who ever saw the hose coupling between the 
filler spout and the tank pull loose like that?” 

“We did,” Gus retorted, cheerful once 
more. “Maybe the clamp wasn’t pulled up 
tight at the factory. Anyway, the wheel slung 
dirt or water up into the fender and it fun- 
neled down into the loose hose neck. But as 
you said, who'd think of that?” 

“Only you, boss, only you,” 
Stan. 


responded 
END 
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Shaving Cream Removes 
Grease. | carry a tube of brushless shaving 
cream in the glove compartment and find 
that it is fine for cleaning grease from my 
hands after a tire change or minor engine ad- 
justment. The cream doesn’t require ‘water, 
and comes off with the dirt as you wipe your 
hands.—Donald P. Greiner, Dundee. Fla. 


Linseed Oil Dresses Fabric Top. 
I have found that a good dressing for fabric 
tops is boiled (not raw) linseed oil. It even 
seals small leaks in the top, and does not 
crack because it is flexible. However, it re- 
quires considerable time to dry. Any paint 
store has it, but be sure it is boiled linseed 
oil—G. E. Boyd, Youngstown, Ohio. 


Can Makes Pressure Filler. A 2- 
or 5-gal. can, with a tire valve soldered in the 
top and a petcock soldered in the side near 
the bottom, makes a pressure filler for auto 
differentials and transmissions, Attach a flex- 
ible hose to the petcock and put a few pounds 
of air through the valve with a hand pump 
or air line and the filler is ready for use. The 
same idea works on a 55-gal. drum for dis- 
pensing bulk liquids. 
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Buzzer Warns Hand Brake Is 
@n. After catching my wife driving with 
the hand brake on for the third time, I de- 
vised this simple warning gadget that is simi- 
lar to those found on newer cars. I connected 
a doorbell buzzer through a stoplight switch 
to the ignition switch, as shown in the 
ing. Turning the key sounds the buzzer until * 
the brake lever is released. The buzzer is 

under the dash.—W. M. Dierks, Chicago. 


Dashboard Fence of Plastic. A 
strip of 4” plastic, bent and cemented to two 
posts, forms a dashboard fence that will hold 
a lot of those miscellaneous items you fre- 
quently need while driving. Small vacuum 
cups cemented and threaded to the rods will 


Ygf PLASTIC FENCE 
Sg" DIA. PLASTIC ROD, 
CEMENT TO FENCE 


hold the fence but will not scratch the finish, 
Use 4” diameter rods for the posts. Shape 
the sidepieces to the curve of the dash, either 
by cutting or by molding the hot ‘plastic 
‘ainst the metal. Cigarettes, matches, pen- 
cils, and other items are kept in easy reach, 


Hook Aids in Attaching Chains. 
Putting on strap-on chains—sometimes called 
mud hooks—usually is a messy and difficult 
job. To save my fingers and time, I use a stiff 
piece of wire bent to an L-shape. Most wheels 
have a rather small opening through which 
the webbed strap must pass. Run the hook 
through the opening and use it to pull the 
strap through.—John Wright, Middleboro, 
Mass. 


Steering Wheel Puller. Removing 
the steering wheel of a Frazer without dam- 
aging the wire to the horn button was a prob- 
Jem until I hit on the simple puller illustrated 
here. It is a piece of &” by 4” steel strap bent 
toa U-shape. Two bolts, supported by wash- 
ers, were used to pull the wheel. Of course. 
the nut on the steering post was loosened, 
but not removed, to provide a bearing sur- 
face for the U-bracket. 
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photos shows the Hud- 
son Commodore Eight 
©, while the other is the 
scale model that the 
Hudson Motor Car Co. 
is tuning out to demon: 
strate the “step-down” 
principle. 


Major talking point for 
Hudson thi: var is that 
you step down, not up, 
as you get in; and the 
plastic models are in- 
tended to dramatize this 
point, Proportions of the 
model, above, faithfully 
follow those of the real 
sedan pictured at the left, 


Model Cars Built on Production Line 


'HEY roll off the assembly line at the rate 

of one a minute—miniature cars that 
faithfully represent the new Hudson. 

When the company decided to turn out 
scale models as a promotion stunt, the engi- 
neering department called in plastic special- 
ists, They scaled down the blueprints of the 
big car and designed molding dies for the 


Here’s the model. Half of it is transparent to 
demonstrate Hudson's Monobilt ® body and 
frame, which is outlined in red plastic. 
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model. The dies alone cost $35,000 and took 
four months to make, Then a small assembly 
plant was set up. The hood, front fenders, 
and grille can be detached from the main 
unit, the body and frame, to demonstrate 
construction features of the new Hudson. 
One side of the plastic model is left transpar- 
ent; the other is painted. 


end of the production line, the ma- 
ry the models are cemented together. 


Mechanics = 
and. 
Handicraft 


Letters incised in wood 
lend an individual touch 
to your work, Pay 


on this redwood chest. Type face is Hadriano. 


How to Carve 
Letters in Wood 


By Doris Aller 


ARVED lettering 
fective forms of d 
wooden objec 
the chest pictured on the opposite 
and to beams, doors, and mantelpie: 
tering adds a warm, individual touc 


one of the most ef- 


Depth and sloping 
trough. ‘The bottom of the trou 
and sharpened by scraping w: 


architectural parts, 


won't find it too difficult after a little pra 
and you won't need an elaborate tool 
layout. Your kit should include a straight- 
edged chise 
with varying degrees of curve 
Only incised letters, those formed by carv- 
ped troughs, will be described here. 
For that reason and because of their ad 


The V-gouge also ix used to incise lines. Here 
the tool is shoved along to cut a straight line 
for the border of a carved business sign. 


ability to carving, I 
selected the three 
ti e fa 
given on 
The Had 
bet is based on letter- 
ing from old Roman inscriptions. ‘There 
were no lower case letters in the original 
Roman alphabet and so these letters were 
designed to form words made up entirely of 
capitals, The other two alphabets are known. 
as text faces and have both upper and lower 
eases, 

One of the easiest ways to copy and en- 
large letters without loss of the original 
lines and proportions is to make tissue-paper 
tracings and then blow up the tracing in a 
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type face is Goudy Text. 


Legend, an unusual type face, is adaptable to business signs. This one is carved in redwood. 


At left is exan 


photo enlarge 
paper tis 


Focus on a sheet of drawing 
with a 


‘s than those shown, 
ce the mistake of spacing letters 
an equal distance apart along a rigid bottom 
line. Instead, the space around each letter 
—judged in relation to its companion letters 
—must be considered. Study the three 
alphabets and numerals and you'll see that 
letter bases often do not rest on a common 
line. To force them to do so would destroy 
the proportions of the whole inscription. 

There are only a few steps in the carving 
of this type of lettering. Lay out the letters 
you want to carve. Use sharp pencils and 


larger 


=a 


{| 


A popular type face with wood carvers is Legend, illustrated above. 


make sharp lines ‘on 
the wood. First is the 
vertical depth cut 
along the approximate 
center of each part of 
the letter. In hard- 


wood, you'll need a mallet for this cut. In 
softwood, a few taps with the heel of your 
hand will do the job. The depth of the cut 
depends on the size of the letter and on the 
degree of boldness you want. Generally, the 
deepest part of this cut is in the letter’s 
main strokes. 


The cut becomes shallower 
at cross strokes, flour- 


e 
ward, slanting cut 
along the outline of 
the letter. It is angled 
to meet the bottom of 


the depth cut. When these sloping cuts are 
made on both sides of the center depth cut, 
a trough will result. 

If the sloping cuts are made with a 
beveled chisel, the bevel usually is held 
against the wood. However, on abrupt in- 
side curves, a more graceful cut will result 
with the chisel used bevel side up. The 
final step is cleaning out and sharpening the 
bottom of the trough with a V-gouge. 

When carving letters on small objects, it’s 
a good idea to clamp the work to a bench or 
table top. On large heavy pieces, of course, 
clamping is unnecessary. The finished work 
may be stained and wiped to leave the let- 
ters darker than the surface. his makes 
them more prominent. You can also lay 
paint or gilt in the troughs. Usually, how- 
ever, a light source at one side is all that is 
needed to accent carved lettering. END 


Hadriano, a clear-cut, easy-to-read type face, is based on letters in old Roman inscriptions. 
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Broken Golf Club Makes Pen Stand or Desk Lamp 


My First inclination was to throw the 
club head as far as I could when one of my 
irons broke. A second look, however, sug- 
gested these two projects. The photo at left 
shows the head mounted as a pen holder. 
I cut a piece of wood to an irregular shape 
and painted it green. The head, drilled and 
tapped for 2-56 screws, is secured from be- 
neath, while a %” wood screw through the 


Bosun’s Ladder for Models 
Souventns of the sea and models of ships 
are shown to advantage in this appropriate 
setting. Construction calls only for three 
pairs of oval sidepieces that are joined to 


jee 
10" LONG 


4 


head holds the ball. In the drawing at right 
is shown a variation of the same idea. Solder 
a 10” piece of %” o.d. brass tubing into the 
head and thread the upper end for a lamp 
socket, using 4” pipe thread. Drill and bush 
a hole for the wire. Hollow out the base and 
screw lead or brass strips in it. This gives 
the base the added weight it needs for lamp 
use.—Herbert Pfister, Bronx, N.Y. 


the three shelves 


with finishing _ nails. 
Grooves in the edges of the sides, as shown 
in the drawing, hold the ropes in place. A 
pair of screw brackets in the top shelf are 
used to hang the bosun’s ladder on a wall.— 
Hi Sibley, Nuevo, Calif. 


Wire Improves When Soaked 


A new electrical wire with rubber insu- 
lation that increases in effectiveness when 


soaked in water has been developed by the 


198 porutar science 


United States Rubber Co. It is designed for 
underground use in wet localities where 
high moisture resistance is required for 
safety and long service. 


Hincep near the center, this 13’ boat folds 
over to make a trailer body capable of haul- 
ing a 300-Ib, load at normal road speeds, 
The boat, developed by Robert Sanborn, of 
Rock Creek, Ohio, is of waterproof plywood 
on an oak frame. Unfolded, a pair of sliding 
rods lock the two sections rigidly together. 
The tubular-steel trailer, weighing about 100 


STEADY REST 


CUTTER BIT 
MOUNTED 
‘SIDEWAYS 


KEYWay 


Keyways Cut Without Milling 


Wuen you have to cut a keyway and don’t 
have a milling machine, a screw-cutting 
lathe will do the job. Place the shaft between 
centers, not using a driving dog. On the end 
nearest the headstock, place a steady rest 
and clamp it up tightly on the shaft. The 
lathe then can revolve without the work 
turning. By using slow speed and engaging 
the carriage feed, a very satisfactory key- 
cutting job can be done. Put the tailstock 
center in the headstock, since that center is 
hardened.—H. W. Pott, Victoria, B. C. 


Outhoard Boat Folds Up to Form Its Own Trailer 


Ib,, rolls on two individually sprung wheels. 
To launch the boat, the rear section is swung 
back and locked. Then the trailer is rolled 
into the water and unlocked from the boat, 
‘The frame is swung upward, lowering the 
boat into the water. Then the frame is rolled 
back up on land.—Walter E. Burton, Ak- 
ron, Ohio. 


Deano orr teeTh On 
SPPOSITE SIDES 


@eamo or 
CUTTING EDGES 


GRIND OFF ALTERNATE 
‘TEETH, LETTING OPPOSITE 
‘ONES STAND. 


Making a Left-Hand Tap 


Here’s how to take an ordinary, four- 
fluted right-hand tap and make a left-hand 
tap from it. First, grind off the teeth on op- 
posite sides. Grind to the full tooth depth 
all along the tap. Next, grind away the cut- 
ting edges of the two remaining rows of 
teeth, This removes most of the right-hand 
pitch and makes it possible to tap a hole for 
a left-hand thread. Then remove every other 
tooth from both rows. Don’t remove teeth 
opposite each other. Stagger them. Use a 
grinding wheel with a sharp, square edge. 
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Big and rugged, this man-sized table has plenty room 
for everything from magazines to pipe and tobacco. Added touches 


are a serving tray and a two-way drawer. 


Construction is proctically all pegs and give 
with peg ends left exposed to follow the Eorly j 
American design. Wood used is Ponderosa pine. | 
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Double-Deck 
Table Has 
Removable Tray 


‘HE removable tray is the big feature of 
this husky table. When brought in 
loaded with drinks or sandwiches, there is 
always a place to put it down without shift- 
ing ash trays and knickknacks around. It 
simply rests across the two top shelves. 
Construction—dimensions are on the draw- 
ing on the facing page—is mostly a glue and 
peg job. I used 1” by 6” dressed pine. 
Wider boards aren’t very practical; they may 
develop a warp. The first step is joining and 
gluing the base. Use dowels, hot glue, and 
clamps. After the base has set for at least 
12 hours, plane it smooth. Then glue and 
screw the braces in place at each end. 
Assemble the drawer guides but do not 
install them until the drawer is finished. In 
making the drawer, be sure each end is of 
clear lumber. Both ends of this drawer are 
exposed since it can be opened from either 
side of the table. Place the table base up- 
side down, center the drawer on it, and glue 
and screw on the drawer guides. Leave a 
little play to prevent the drawer binding. 


Roomy and accessible from either side of the 
table, the drawer is put together with glue 
and pegs in the simple rabbet joints. 


Make up both ends as one piece, using 
glue and dowels. After the glue has set, saw 
the piece in half to make two ends. When 
joining the boards for this piece, make cer- 
tain the dowels are not placed where you 
will have to saw. Cut a rabbet joint where 
the ends meet the base, The two shelves are 
also made in one piece and later sawed. 

Here’s a neat dodge for attaching the legs. 
Cut them from 2” by 3” stock but before 
tapering them, drill a %” hole in one end of 
each for a dowel. If you do this before 
tapering, there'll be much less danger of 
splitting the legs. Take a 6” piece of scrap 
two-by-four and drill a %” hole through it 
at the proper angle for the legs. Place it 
on the bottom of the table with the hole 
where you want the leg to be. Clamp the 
block in place. Then run a %” bit into the 
hole and drill with the hole in the block as 
a guide. Clamp a piece of scrap where the 
drill will come out to prevent tearing the 
surface of the base.—William Reigel, Los 
Angeles, Calif. 


Construction of the end boxes is straightfor- 
ward. They are held with glue and brads, Use 
m for flowers or for a tobacco humidor. 
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Plants Grow in 
Midget Trough 


OUND with copper bands and studded 
with escutcheon pins, this miniature 
duplicates the familiar old farm pump. You 
can use almost any wood, but the one pic- 
tured here is pine, assembled with brads and 
glue. All pieces, except the pump housing, 
are %” stock, Other dimensions are given in 
the bottom photo, 

Cut out and assemble the trough first, 
using 20 gauge copper for the %” by 4%” 
bands, Lap the sides over the ends and dress 
the four pieces to sit flat on the base, Fit the 
band on the pump housing with the joint 
beneath the water spout, Cut the spout from 
20-gauge copper and form it over a ¥” dowel. 
About 3k” from the bottom of the housing, 
drill a %” hole %” deep to take the spout. 
Mortise the slot for the ble pump 
die about %” deep. Use a No. 4 finishing nail 
for the pivot, but first drill a pilot hole to 
avoid splitting housing or handle. Attach 
the top of the housing with four copper or 
brass pins.-W. K, Towers, Los Angeles 


oo 


Before planting the trough, give the 
a coat of thinned tar to waterproof it. 
the exterior with shellac or clear varnish, 


corners and edges to give 
the parts a well-used look. Dowel shown ne 
handle is used in forming the water spout, 
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ne Starts 


hard-starting model 
gines often kick over easily on acetylene 
gas. Unlike most fuels, it does not have to 
be mixed with air in very exact proportions 
to ignite. Rig up the generator as shown i 

the drawing. I used a needle valve bought 
at an auto store, Place a little calcium car- 
bide in the bottom jar and open the valve 
just enough to let water drip slowly on the 
carbide. Hold the hose nozzle close to the 
intake of the engine. With the ignition on 
and the regular fuel valve part way open, 
give the prop a few turns. As soon as the 
engine starts firing, move the nozzle around 


‘CLEARANCE 


Substitute Mount for Motor 


Te drawing above shows a set-up I 
recently used to mount a 4-hp. motor when 
the conventional rubber mounts were not 
available. Although cutting a section from 
a discarded auto casing calls for some extra 
work, I found that this method was more 
satisfactory than using the regular rubber 
bushings. However, you have to be careful 
that there is plenty of clearance for the 
bolts. The 1” board under the motor and 
the motor itself must not touch the bench. 
=R. L. Dickey, Memphis, Tenn. 


d 
Sill 


to find the spot where it picks up speed, 
and then switch over to regular operation. 
Don’t run an engine too long on acetylene, 
since it may overheat. Don't store or use 
the generator indoors. Also wear gloves in 
case a backfire ignites the gas at the hose 
nozzle.—D. G. Pittwood, Moscow, Ind. 


Masking Tape Has Apron 
Tneatep to resist paint and lacquer, 


Maskwik® combines both paper and 
gummed tape. It speeds masking operations 
because the adhesive is a part of the paper, 
making it unnecessary to handle tape and 
paper separately. The material is manu- 
factured by Stratocote, Inc., of Los Angeles, 
Calif., and is available in widths of 2” to 
36” with either one or both edges gummed. 


sanuary 1949 203 


p_dadoes are a cinch with this jig, Bore in 
at starting point and feed work away from you, 


Dado Jig € 


ITH this jig, a router bit in your drill 

press becomes the ideal tool for cutting 
stop dadoes. Designed for a quick sety 
the jig consists of a grooved base bolted to 
the drill-press table, a w ding table, 
and an adjustable fence and stop. 

Two hardwood runners underneath the 
plywood table slide in grooves in the base. 
The fit should be such that, after waxing, 
the runners will move freely without side 
shake. To align the runners, attach one 
along a line squared from the front edge. 
Then invert the finished base over it and 
serew down the second runner in the other 
groove, putting the screwdriver through 
access holes bored in the groove. 

Cut a slot in the sliding table to allow it 
to clear the drill-press column. Round the 
front corners to make it easier to clamp the 


Wing nuts and squared washers slip through 
the drill-press table slots without the bother of 
removing them. The nuts are tightened against 

hardwood strip slotted on one side to slip 
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fence when the latter is swiveled to cut 
dadoes for tilted shelves. Notch the fence 
at the ends for clamps, pivot it with a wood 
screw, and install a 14” carriage bolt for 
attaching the slotted stop base. 

To use the jig, mark the dadoes and lay 
the work on the jig. Lock the routing bit at 
the desired depth. Slide the fence stop 
against the left end of the work, set the 
amp, and start up the drill press. If both 
ends of the dado are to be stopped, raise 
the bit, slide the tuble to the starting point, 
and lower the bit. Do not out while 
the cutter is turning, Square the rounded 
ends with a chisel. 

For lengthwise grooving or slotting, clamp 
the sliding table to the base, Then slide the 
work along the fence, feeding it from the 
right Edwin M. Love, Palmdale, Calif. 


over the bolts. Dadoes for tilted shelves are 
cut by swiveling the fence as seen in center 
photo. Lengthwise grooves are made by clamp- 
ing the table and sliding work along the fence. 


YIG FOR MOLDING ENDS 


Jics are convenient for many jobs in a 
shop, but they'll hinder rather than help 
unless you know how to use them. In 
each of the above sketches, there's an 
error of design or use that may prevent 
the operation from being successful. 
How many can you spot? The answers 
are printed upside down below. 
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Hangers Enable You to Add § 


Hene’s a convenient way of adding shelf 
space in your basement or shop as your 
needs increase. New hangers offered by 
Dekor Company, of Philadelphia, make it 
possible to start from the ceiling and b 
down, Each hanger is heavy wire, formed 
in a U-shape with hooks at the top and 
large eyes at each lower corner. Calle 
Add-A-Pair Shelf Hangers®, they sell fo 
cents a pair, Photo shows how they're used 


VEINING WITH 
DENTAL BURR 


COLLET CHUCK 
DOWEL STOCK 
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HE ability to work iron and steel at a 
forge and anvil is a handy asset to any 
craftsman—whether for such practical t 
as general repair work and making ma- 
chinery and tools or for reproducing 
iron work and antique hardware. 
more, a handicraft that re- 
quires no expensive equipment. And the 
fundamental techniques readily be 
picked up with a little practice. 

Only two pieces of special equipment 
are necessary: a forge to heat the metal in 
and an anvil to shape it on, The various 
hand tools that you need—hammers, tongs, 
cold chisels—are ordinary shop equipment. 
You can even make many of them yourself. 

The forge need be no more elaborate 
than a portable “pan” model, as in a photo 
on the facing page, which you ean buy for 
less than §20. Another approach is to make 
your own forge of brick and mortar, using 
manufactured parts only for the firebox 
mechanism—called the tuyere—and blower. 

Since cast iron is the only common metal 
that won't burn out in the intense heat of a 
forge fire—up to 2,500 deg. F.—the fire bowl 
and tuyere should be made of fairly heavy 
castings. The surrounding surfaces may be 
of stone or of flat metal pieces salvaged 
from an old coal stove. Clay can be used 


can 


fac 
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Blacksmith 


The equipment doesn’t cost much, and 
nner can soon develop enough 
useful articles. 


a begi 


skill to make many 


rnold 


to fill the spaces between the bowl and the 
table; heat from the forge will bake it hard. 
You ‘can buy either a hand-operated or 
motor-driven blower, or make your own 
from a discarded vacuum cleaner. 

A deep, clean, compact fire is necessary. 
as free of impurities as possible. Use a 
sulphur-free bituminous coal, The fire is 
started by lighting a wad of newspapers, 
adding shavings, and raking coal over this 
as the blower is operated. The coals are 
converted into coke as the gases are bumed 
off. Work should be heated only in the 
coke part of the fire. 

A 75-Ib. anvil is about the minimum 
for general work. This costs about $25 
new, but you may be able to buy a second- 
hand one for much less. It should be 
mounted firmly at a convenient height. 
For most work, you need only two ham- 
mers: a 2-Ib. ball-peen hammer and a small 
sledge or flat-faced hammer. While a good 
assortment of tongs to hold the heated metal 
is convenient, a single pair of flat-jawed 
tongs can be adapted to various sizes and 
shapes by heating and reshaping the jaws. 
Punches, stamps, and swages may be ac- 
quired or made as needed. 

Most forging techniques are extremely 
simple and easy to lear. By practicing the 


The forge, can, be a 
jortable “pan” type 
fet ‘or a permanent in- 
stallation (right), built 
around a few. manu- 
factured parts. Above 
is an assortment of 
tongs for hand]ing stock. 


following, you will soon develop enough 
skill to make many useful articles: 
Bending, twisting: Acute and right angles 
are made by heating the iron to a bright red 
at the point of bending and then hammer- 
ing it to shape over the edge of the anvil. 
A light punch mark is enough to mark the 
bending point; marking it with a heavy 
chisel cut will weaken the metal. Slow 
curves and obtuse angles are sometimes 
bent cold in a vise, but it is better practice 
to heat the iron for these also. Decorative 
twists in 4” stock or smaller, however, can 
be made by holding one end of the cold 
metal in a vise and twisting it with a 
wrench; it’s hard for a beginner to do this 
with hot iron, since the working section 
must be evenly heated to twist uniformly. 
Drawing (tapering or making a section 
longer and thinner): The heated iron is 
pounded over the horn of the anvil, which 
thins it out at the point of contact. The 
piece is moved back and forth, and tuned 
over with each hammer blow, until the de- 
sired section is obtained. The metal is then 
trued on the face of the anvil. If a section 
of square stock is to be finished round, the 
comers are first flattened to an octagonal 
shape and then hammered round by eye. 
Upsetting (making a section shorter and 
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with handle is used 


chisel is enough to Reep stock fr 


thicker): This is done by driving the metal 
back on itself with heavy hammer blows 
light strokes won't do it, The working tem: 
perature—a white heat—must be confined to 

jon of the iron to be thickened. If 
the heat spreads, the metal should be 
quenched in a tub of water arid reheated 
Short pieces can be butted against the face 
of the anvil; longer ones can be “rammed” 
by swinging them against the side 

Punching, splitting: ‘The white-hot me 
is laid on the face of the anvil, and a fla 
faced punch is driven half way through it 
by a hammer blow, The iron is then tumed 
over and centered over the pritchel hole, 
Striking it with a punch on the reverse side 
will then drive a pellet of iron clear through 
the piece. If it's done right, the edge won't 
be ragged. Hot iron can be split with cold 
chise 
patterns can be worked on the surface with 
chisels, punches, and. stamps. 

Welding: This takes considerable skill 
and practice, Wrought iron and hot-rolled 
mild steel work best for a beginner, The 
welding temperature is a high white heat at 
which the iron appears to merge with the 
flame of the forge. If the iron emits white 
sparks, it is too hot; if there is excessive 


or special hammers, and decorative 


Iron can be hammered to. any 
varying contours of different 
Reheating may be necessary to 


hape a 
tions of anvil. 
‘cep it workable. 


ing, and the pieces will not adhere at 
the first hammer blow, they're too cold. 

Welding is sometimes facilitated by using 
ous commercial fluxes to prevent the 
formation of oxides. When the iron to be 
joined reaches a yellow heat, the flux is 
sprinkled over its surface. Fluxes are not 
needed, though, if the fire and metal are 
free of impurities and the correct heat is 
obtained, 

Joining surfaces should be slightly con- 
vex, so that the pieces first come 
tact in the center of the joint. 
them together then sque out 
and impurities that might weaken the jc 
If the pieces do not adhere at the first ham- 
mer stroke, they should be reheated, EXD 


Holes of any size and shape are made in 
iron with flat-faced punches, Frequent quen 
ing will keep heat from annealing a punch. 


ad 


Special blacksmith's 
and round hardies (left 
to measure circumfer: 


jools: compass, straight 
enter), swages, traverse ° 
', ‘swage “hammer, 


Angle-Iron Model Details Milled From Brass 


Ove of the toughest problems in building 
scale models of ships, bridges, and railroad 
structures is to reproduce angle-iron details. 
These add a lot if modelled as they really 
are. But because of the difficulty of obtain- 
ing and bending suitable stock, many 
modelmakers just skip the detail and use 
solid parts. I’ve found that for painstaking 
work in 4” scale, it really pays to mill struc- 
tural angle from’ 1/16” brass. 


With a small milling cutter in the drill 
press, it’s less work than you may think; and 
in the case of a repetitive detail like the 
brace shown above, pieces can be turned 
out in short order. Note in the drawing 
that the template guides the milling opera- 
tion, which removes the necessary stock in 
a single pass, and the rest of the job is 
simply sawing and filing to the line—Her- 
bert Pfister, Bronx, New York, 
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2°x6" CHUCK 
TURNED FROM 


L gLuED 


eo we 
a RE ONLY 


A dowel pivot attaches the shelf to the back. 


The holes for it must be drilled carefully, 


Turned Bracket Closes Up 


a Ny nese handsome wall brackets present a 
challenging lathe project. Each bracket 
consists of two parts, plus a pivot pin that 
allows you to turn the shelf snugly into the 
back member for storage or gift wrapping. 

Start with two walnut blocks, one 14” by 
8K” by 8K”, the other 1%” by 5” by 5”. 
Bashan es OF itunes baal, corer 
it to the lathe faceplate, and true and sand 
the surface, Then glue a piece of waste to 
the trued surface with paper between, When 


‘Wher the Ibracket's closed as soeniat the top. 


the pivot dowel is hidden. “In this position, 
lends itself to easy packaging for mailing. 
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the glue has set, remount on the lathe by 
means of the waste. Turn as shown, using a 
cardboard template to assure accuracy. After 
sanding, give the surface a spun shellac 
finish. Finally, split off the waste and sand 
any roughness from the glue, 

Use the same procedure for the shelf. 
After the convex surface has been given a 
shellac finish, remove the waste, It may now 
be necessary to cut down the flat surface so 
it'll be even with the rim of the hollowed 
part of the larger member. To do this, place 
a piece of waste on the faceplate and hollow 
it out as shown so the convex surface of the 
shelf is a light press fit. 

Drill the dowel hole accurately in both 
parts, A jig is probably best for this, Before 

a wall hanging, wax both parts.— 
Benj, Nielsen, Aurora, Neb, 


Use cardboard templates to assure accuracy so 
the concave and convex surfaces of the parts 
will mate closely when they're assembled. 


Kitchen Tools Kept in Cabinet 


Here's the answer to the usual scramble 
through a drawer of kitchen utensils to find 
the one you want—hang them neatly in a 
cabinet, The project pictured here is 3%” 
by 24” by 36”, holds 65 kitchen tools, and 
cost me less than $6 for materials. 

Dimensions should suit your utensils and 
wall space. The construction is simple; I 
rabbeted the sides for the top, bottom, and 
back, but plain butt joints will do. |The 


shelf, 4” from the top, rests on a cleat, This 
is handy for storing such items as matches 
and cookie cutters. I used roundhead wood 
screws on which to hang the utensils, al- 
though regular brackets for that purpose 
are available. You'll also find the shopping 
pad and pencil on the inside of the door a 
convenient addition to the cabinet.—Harold 
Jackson, Kankakee, Il. 


Modeler’s Hammer Uses Carbon Dioxide Cylinder 


Tus little hammer has two sizes of 
rounded hammering surfaces for work on 
models or other small jobs, Use a 3/16” 
drill to ream out the remainder of the per- 
forated seal in the cylinder neck. Then 
drill a %” hole through the cylinder from 
side to side. Notch the carriage bolt as 
shown and shove it through the 4” hole. 
Fill the cylinder with molten lead, but be- 
fore the lead solidifies, insert the notched 


rivet in the neck, The notches keep the 
bolt and rivet from working loose. Molten 
lead also is poured into the shell after the 
threaded end of the bolt is inserted in it. 


Humidifier for Winter Use 


Tue electric humidifier pictured here 
evaporates about 1% pints of water per 
hour and is operated by a 115-volt AC 
motor. It is naa to eliminate the dryness in 
heated rooms that 
sometimes causes 
loosening of furniture 
joints, drying and 
® wearing of rug fibers, 

and the breaking of 
book bindings. Maker 
is Walton Labora- 
tories, Irvington, N. J. 
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NTIQUE clocks seem to have 
They count it 


LX time off second by sec 


ond and keep on doing it for years, decades, 


ind centuries, Even when they appear t 


have worn out, their relatively uncompli 
cated mechanisms may respond to cleaning 
and simple repairs with many additional 


years of service. Shelf and clocks 
unless badly damaged—probably can be re 
stored to useful life by a few adjustments 
The chances are you won't have much 
success with clocks of the earliest American 
make, for most of these were one-of-a-kind 
handmade affairs with wooden mover: 
They fall roughly into the first period 
American clockmaking, which extended 


from Colonial times to about 1800, 

English and Dutch clockmakers who 
emigrated at this time brought their hand 
tools with them and made individual time- 
pieces as they received commissions. Clock- 
makers were few, however, so many 
carpenters turned their skilis to constructing 
delicate pinions, bearings and escapements. 


212 poputar science 


Overhauling 
Old Clocks 


If you have a taste for antiques, bring 
the old family timepiece down from 
the attic and try your hand at recon- 


ditioning the old timer. 


By Carl J. Penthe 


This may largely account for the preponder 
ance of wooden movements 

The years from 1800 to 1860 constitute 
1 of American clockmaking 


the second period 
Connect 


ne famous at this time as the 
s run by Eli Terry, Seth 
Silas Hoadley, and others, Mass 
n early in the century and 
nd spring drives soon began to 

ks. 
cad f the 19th Cen 
t ard great variation in 
le pronounced. Starting 
they ran the gamut of 


French cast statuary, marble, china, 
Victorian cases, and chiming mantel clocks, 

When you purchase an old clock 
or in running condition, it will probably re- 
quire refinishing as well as cleaning and 
oiling. Make sure the pendulum bob is re- 
moved or securely tied or, if it is weight- 
driven, that the weights are removed before 
moving the clock. 


Thinned shellac is used to preserve the clock 
paper (top) and the painting on the glass. Flow 
it on the latter to avoid brushing. 


‘Two things that en alue of an 
old clock are the origi ng on the 
lower glass, and the “clock paper,” a sheet 
pasted on the inside giving manufacturer's 
instructions on how to level, set, and regu- 
late the timepiece, and even where to oil it 
In overhauling an authentic old clock the 
first step is to preserve what remains of the 
painting. Fix the painting by flowing on 
one or more coats of very thin white shellac 
on the back, Brush some on the clock pa- 
per, too, Glue down loose veneer so that 
it can be drying while you work on the 
clock movement. 

Once you have disposed of these pre- 
liminaries, remove the hands and dial. This 
will expose the movement and permit re- 
moval of the pendulum, Withdraw the flat 
leaf spring at the top from its slotted sup- 
port post and lower the pendulum through 
the crutch. 


MINUTE HAND, 


—renouum 


PENDULUM 
‘08 


Many of the parts referred to can | 
this photo, but don't expect the p: 
look to correspond in all details 


seen in 
ts of your 


Take the movement out of the case. If 
it is spring-driven, ran down the time and 
strike springs. To do this, move aside the 
flat keeper spring from the shaft of the pallet 
anchor and raise the anchor. Hold the 
spring to keep it from unwinding at top 
speed. To unwind the strike mechanism, 
lift the count hook by raising the trip wire 
that hangs vertically near the pendulum, 

Before you go any further, inspect the 
pivots and bearings carefully—especially 
those of the escapement and pallets. If you 
don’t find excessive clearance or elongation 
of the pivot holes, it is possible that the 
movement only needs cleaning and oiling. 
Apply a drop or two of gasoline to cach 
pivot and wind or weight the clock enough 
to run a short time. 

When the gasoline has had a chance to 
work in, wipe off the dirt from around the 
pivots. Repeat these steps until the bear- 
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BEND To ADJUST 
PENDULUM 
SWING. 


PENOULUM 
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J anchor. These gov 
J escape wheel respectively 
among the most critical parts. 


ings appear to be reasonably clean. A drop 
or two of fine clock oil is then applied to 
the pivots, pallets, and the crutch loop. 
Let the clock run for a day, wipe off the 
excess oil, give each bearing another tiny 
drop and the movement is ready to return 
to its case, Be s ine clock 
oil, not light machine oil of any kind. You 
can probably get some clock oil from your 
neighborhood jeweler 

If your initial inspection of the pivot 
holes has shown some of them to be badly 


e to use 


worn, the movement will have to be 


pletely disassembled, Study the movement 


closely and mark each piece (a sharp needle 
is good for this) to identify its location, A 
key number on each gear and its pivot hole 
will tell you where to put it back. 

With the springs unwound, withdraw the 
wedges from the comer spacer posts as 
necessary, and lift off the front plate. ‘The 
ears and shafts may now be un. 


various 
meshed and removed from the back plate 

Usi 
line, scrub the shafts, gears, and pla 
Clean out all pivot holes with a round tooth: 
pick. Reduce any that are enlarged by plac- 
ing the cupped tip of a nail set symmetrical 
ly about the hole and striking the head with 

hammer. The proper diameter for the 


an old toothbrush dipped in 


nail-set cup is about a third or a half larger 
n the pivot hole 


Cleaning out a bearing with a round toothpick. 


It is important that there be no roughness at 
the bearings to increase fri nd W 


By careful work it is possible to decrease 
the diameter just enough to provide a satis- 
factory fit for the pivot, but if it is made 
too small it can be enjarged with a round 
darning needle. One important fact to bear 
in mind is that the bearing section of the 
shaft is usually worn to a smaller diameter 
than the tip. 

Sometimes the pallets are badly grooved 
from rubbing the escapement teeth and 
must be honed and polished smooth again. 
Use a fine oil stone for roughing and an 
Arkansas honing stone for polishing. 

Other parts that might be worn enough 
to require replacement are the rods making 
up some of the pinions, You may not want 
to go into such fine detail, but if you 
must, it’s nice to know thgt brads of the 
right length will serve very well as replace- 
They may be soft soldered in place 

mbly. 

Difficulty with the strike mechanism can 
most often be traced to the wire levers be- 
ing out of shape. Study the action carefully, 
and do not bend any wires until you are 
quite sure what the effect on the strike 
will be. 

When you've cleaned up as many parts 
as you can, reassemble them as shown by 
your placement markings. Oil the bearings, 
the pallet faces, and the crutch loop as de- 
scribed before. If the clock is spring- 


ly cupped nail set is used to correct 
enlarged or elongated pivot holes. The nai 
swages the 


etal to reduce hole diamete 


ing the escapement bearing. A needle stuck 
in an eraser is used to apply the oil. Make 
sure that it's genuine clock oil—not light ma- 
chine oil—and put it on in tiny droplets, 
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Hand decoration replaces an original painting 
that was beyond saving, The window allows 
the movement of the pendulum to be seen. 


This 1865 calendar clock (seen in front view 
on p. 213) has a timekeeping mechanism similar 
to the one above but also records dates. 


216 poputar science 


driven, mount it temporarily so it can run 
while the case is being refinished. 

The easiest way to remove the old finish 
fs with commercial varnish remover. Be- 
fore applying it, mask the painting and 
clock paper. Veneer for patching can be 
obtained from most cabinet shops, as can 
scraps of walnut or mahogany. After com- 
pleting all repairs, sand the case with fine 
00 paper. Stain and thin shellac make a 
serviceable finish and may be better than a 
natural finish if you’ve had to do any patch- 
ing on the veneer. 

‘As a final touch you can turn your atten- 
tion again to the painting on the door gl 
If you have managed to preserve most of 
it with the shellac binder, simply fill in 
whatever blank or damaged spots that may 
have been left. Use thinned oil colors mixed 
with a little varnish. Blend and test the 
colors carefully, making sure they match the 
original tints. Should the original be dam- 
aged beyond repair, scrape it off and re- 
place it with a mirror, a colored print, or 
a painting of your own design. 

Install the movement in the case and 
place it on a level spot. If the pendulum 
does not swing equally to each side, bend 
the crutch until it does, Move the pen- 
dulum from one release position of the 
escapement to the other; both angles should 
be the same, Test it also by listening, Th 
“beat” is correct when the clock says tick, 
tock with equal spacing. Adjust the rate by 
raising the pendulum bob for faster time 
and lowering it for slower. END 


Perpetual-calendar movement automatically 
resets itself for short and long months. Every 
four years it puts 29 days in February. 


Making New Hands for Clock 

Many of the older wall clocks had lead 
hands. If these are lost or broken, you can 
cust a new set with a block of wood for a 
mold and solder for metal. First draw the 
outline of the hand on a pine block. Then 
with a ball-shaped burr in a hand grinder, 
rout out the wood about k” deep inside the 
outline. Use an end cutter to level off the 
bottom of the outline. Now pour molte 
solder in the mold, When it’s cool, us 
rasp to dress down both the top 
block and the solder until the hand 
thi Pry out the ‘ing and fini 
a small file. It then can be coated with a 
black enamel.—R. F. Yates, Lockport, N.Y. 


WACKSAW 
CUTS, 


Zz 


Pipe Coupling Acts as Pipe Die 
A pire coupling, grooved as shown in 
the drawing, makes a substitute die that 
will cut threads on bronze, brass, or copper 
tubing. I used a midget hacksaw to cut the 
six grooves inside the coupling, and then 
tround one end of the outside square so I 
could turn it with a wrench. You'll find this 
kink handy when making up homemade 
lamps or electrifying vases or bottles for 
lamps.—A. K. Lord, Westminster, B.C. 


New Plywood Keeps Out Rats 


Devevoren by the United States Plywood 
., a low-cost board called Protckwood™ 


containing grain, In tests comparing boxes 
made of Protekwood and ordinary wooden 


boxes, rats gnawed their way through the 
wood but were repelled by the composition 
board. It is made of a hardwood vencer 
with impregnated fiber faces. It is non- 
poisonous and does not affect food or animals. 


SECURE 
WITH TAPE 


SPLIT LENGTH’ OF HOSE 


Garden Hose Covers Sled Front 

‘Tue sharp metal bar on the front of small 
sleds often causes bumps and bruises to 
youngsters. A protective covering, made of 
a piece of discarded garden hose, will form 
a cushion over the bar. Cut the hose to 
length and slit it. Then trim it with a sharp 
knife until it fits the bar snugly. Friction 
tape wound tightly around the hose and the 
bar will hold the bumper in place.—R, M. 
Woodbury, Haverhill, Mass. 
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Tine foute are wrap 
take along ‘ayo 


Ralls heited bien mm wrapper will 
not scorch if forgotten, = a few extra minutes 
in the oven, If served in the wrapper, they'll 
retain their ect’ longer at: tie’ table, 


Aluminum Foil Goes to 


ACK-OF-ALL-TRADES—that'’s aluminum 
foil, the handy-man material you can put 
on the job in dozens of ways. Houseware 

stores sell it in rolls like wax paper. It comes 
in two sizes and two thicknesses. It is grease- 
proof, waterproof, and it will readily with- 


With bags of foil, your wife can cook 
more than one vegetable in the same pot. 
Got-veund pisterand:tokd up tie slic 


A large piece of foil tacked or glued 
behind radiator will reflect heat out in- 
to the room. Use the heavy grade. 
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stand freezer and oven temperatures. Pieces 
usually can be used several times before 
they are thrown out, and as a rule the foil 
doesn’t have to be taped or tied for most 
uses, It is pliable, but stiff enough to retain 
the shape into which you fold it, Besides 


At the each next Summer you can, wrap 
‘wet bathing suits in the foil. Then you'll have 
a dry bundle to carry home. 


Fold salt and pepper in squares of foil to 
take along on picnics. When ready to use, 
prick the wrappers with a fork. 


Here's « use your wife will like. It does away 
with the messy job of scouring the broil 
pan. Line the pan with foil to catch drippi 
Then throw away both foil and grease. 


It’s always best to clean a paint brush before 

it away, but if you suddenly have to 
interrupt a job, wrap the brush in foil. It 
keeps air out, paint in, and the brush soft. 


Work in Home and Shop 


the even dozen uses illustrated on these 
pages, you'll find many others. For instance, 
if you need a spray on the shop or darkroom 
faucet, use the foil. Cut a piece about 3” in 
diameter and fold it over the mouth of the 
faucet. Hold it in place with a hose clamp 


Protect f from i 
folding a 4” diameter circle of 
idle bottom. It'll catch and collect 


or wire, Then with a large needle or small 
punch, prick holes in it. Because it is grease- 
proof and waterproof, the foil is good for 
wrapping tools and machine parts for stor- 
age. Oil the parts and wrap them tightly and 
completely.—Arthur Miller, Manhattan, N.Y. 


ee ee ee oe ee 
Tail, Tipe tte eardbeedl esti. 
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* copper, topped by a gracefully curved 
, highlights your table arrangement. 
lighted Howers are also at their best. 


Flatten the 
a 6” circle, 
escutcheon’ pins. 


ip with a mallet, bend it into 
d rivet the lap joint with brass 
Flow solder into the joint. 
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Table 
Centerpiece 
Kiluminate 
Flower 


OFT LIGHT and flowers are an unbeat- 
able combination for dinner-table charm. 
In this centerpiece the light is diffused 
through a frosted-glass chimney, and the 
flowers may be either fresh-cut or planted. 

The craftsman who wants to go all the 
way can make up the water tank and collar 
from copper as shown in the drawings and 
photos, but good results can be secured by 
cutting down two tin cans. A coffee can is 
suitable for the reservoir, and a smaller 
soup can will do for the collar, the scallops 
being omitted. The tin-can parts can be lac- 
quered, enameled, or finished with copper 
bronzing powder. 

First secure a suitable glass chimney, as 
the collar must be dimensioned to suit, The 
reservoir in the model shown was made 
from 16-gauge soft copper. A bead is formed 
around the top and bottom from 1/16” 


Place a 6” disk about %" from the bottom and 
solder it carefully in place, A husky iron or 
torch is needed for a job of this size. 


square radio bus-bar. Remove the tinning 
coat by heating the bus-bar red hot 
plunging it into a dilute solution of sulph 
acid. Form the bar into su 
and silver-solder the ends together. Tin the 
inner surface of each ring with soft solder 
and sweat it to the rim, 

The collar assembly is fashioned from 20- 
gauge copper. Make sure that the three nuts 
for the chimney. screws are sol- 


Cut out and anneal the blanks for the feet, A 
blunt nail is used to form the be: and a 
%" ball-tipped punch shapes the 


chimney to cl 

A shaft or 
is made of 
tubing, 


fandard to support the collar 
“length of %” O. D. copper 
nd the sections are held together 
with a 4” piece of \” running-thread pipe. 

Test all parts with water to make sure 
there are no leaks, Wire the lamp and install 
a small bulb, Plant or bank with flowers of 
your choice.—Bill Luther, Los Ange 


‘The collar is made in the same way as the tank 


but one edge is scalloped. 
inside to hold the chin 


jolder three nuts 
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Desicnep for transportation within a 
plant, this 221-Ib. scooter rolls on three 
wheels equipped with 10” pneumatic tires. 
Two 6-volt auto storage batteries in series 
drive a 12-volt motor that is coupled by 
sprockets and a chain to the front wheel. 
The front wheel, motor and all, may be 
rotated through a full circle, current being 
fed to the motor by collector rings and 
brushes. To reverse the scooter, the driver 
swings the front wheel through a half 
The control handle starts and stops the 
motor, selects any of three speeds, steers, 
and actuates a hydraulic brake, Top speed is 
12 mp.h. The batteries are in a steel case 
(upper right photo) that be exchanged 
for a similar unit in 30 seconds. Beall 
Mfg. Co., Cleveland, Ohio, is the maker. 


British Midget Racing Car Sold in Kit Form 


Propucen by the Marwyn Car Construc- 
tion Co., Wareham, Dorset, England, this 
500-Ib. midget racer may be bought as a 
kit of parts and assembled at home 
you're an expert mechanic, About 20 cars 
‘a month are turned out by the company, 


which also sell assembled 
models, The chassis comes with mounts 
drilled for a 4-hp., one-cylinder engine, but 
undrilled mounting plates also are available 
to suit other motors. Said to develop over 


100 m.p-h., the engine burns wood alcohol. 


completely 


, 


/ 


Drum Conforms to Surface. The 
Nu-matic® grinder wheel, above, adjusts it- 
self to curved, irregular, or flat surfs 
trick is in a pneumatic rubber tube 
at 8 to 10 Ib,, located between an aluminum 
core and a standard abrasive band. Made 
Matic Grinders, Inc., of Detroit, it 
retails for $17.50, 


Template Is Flexible. The layout 
tool below speeds the duplicating of blue- 
print curves in wood, sheet metal, pipe, 
gla ard, my 
steel tape with a serew-locking backbone, 
the Flexible Template* can be bent and 
set to any contour, It’s then a portable pat- 


lade Shapes Putty. Besides the 
usual flat spreader and scraper blade, the 
knife below has an angled blade that packs 
and shapes putty in a window sash, Selling 
for $1, it’s made by the Fastener Corpora- 
tion, of Chicago. 


Panels Hold Tools. These adjust- 
able tool racks, made by the Neetool Co., 
of Wichita, save driving nails into the wall. 
Punched in each 12” by 36” panel of 
X” hard composition board are 822 holes. 
Straight and curved steel pegs to fit these 
come in 1”, 1%”, and 2” lengths, When 
stuck in, they're held by push-on clips. 


Serewdriver Has Pistol Gri 
The handhold on this screwdriver (below 
incre Made by Big 
Four Industries, of Cincinnati, it has a mech- 
anism that engages for driving (or unscrew- 
s) with forward pressure 
permits ratchet movement i 
It takes any standard bit 


es twisting leverage 


Partial releas 


of pressure 


Bore 
with t 
on the b 
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Sturdy 
Shop Stands 
Built: of Pipe 


V JOBBLY benches and tables have no 
place in the home shop. You probably 
know how anny 
than worry al 


ying they can be. Rather 
i! you can 


, tables, and stands made of pipe. 
can be built to any desired size, 
are rigid, light, easy to clean, and 
lasting. By spending a little time looking 
for used pipe and. fittings, you can equip 
your shop quite economi 

Simplicity is the keynote of pipe con- 
struction. Usually the frame can be just 
simple boxlike affair, If you buy your ma- 
terials new, get black pipe and fittings rather 
than galvanized. The black pipe is less 
expensive and just as good for this purpose. 
For light tables and stands, %” pipe is amply 


ALLTEES BORED 
‘AND PINNED. 


Proper belt tension for the circular saw may 
be obtained by adjusting the hardwood motor 
support up or down on the 5/16” steel rod. 


THREE-way 


large; but for the heavier tuols, better select 
the 1” size. 

When a straight tee is used on a cross 
member, bore out the cross to a sliding fit 
on the pipe. Then secure with a soft-steel 
taper pin, driven through taper-reamed holes 
in the tee and pipe. If the stand is likely to 
be subject to considerable vibration, use 
bolts instead of pins. 

Flanges make excellent feet. If the stand 
is to be stationary, tighten the flanges firmly 
and bolt or screw them to the shop floor. 
Casters can be bolted to the flanges if you 
want a movable stand. 

Seasoned hardwood should be used for 
bench tops. Attach as shown in the above 
drawing, It’s probably best to omit a work 
surface if the stand is to be used for a small 
power tool. The stand is easier to keep clean, 
and mounting the tool base directly on the 
stand increases rigidity. 

Make a diagram of the stand first. This 
will save you time and prevent waste of 
pipe. In your plan, be careful to allow for 
the added height of wooden bench tops or 
of tool bases. Bench surfaces usually are 
about 82” from the floor. Machine-tool 
stands should bring the tool working sur- 
face 36” to 38” above the floor. 

A pipe vise, cutter, and threading tool are 
needed. Thread the pipe to take up all the 
threads on each fitting. Bore out the cross 
of each tee and drill for a pin. Then make 
a trial assembly. Mark the pin positions on 
the pipe. If an electric drill is available, the 
latter holes can be drilled after final assem- 
bly. Otherwise, use a drill press—Will 
Thomas, Kenmore, N.Y. 


I for the top 
vailable, you can use 
Ordinary right-angle elbows and tees. 


the full 
his gives 


ipe carefully to take uy 
iting. 


length of tibends in each fit 
the stand greater strength and rigidity. 
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THERE'S no guesswork in ining up a job 
in a four-jaw chuck or on a faceplate or 
drill-press table when you use a centering 

saver—a micro- microscope. I built this one from bras 
location of work on ing lenses bought from government surplus 


* sa fourjaw chuck M8] 3 : ae Supls 
ine ‘ap a tehsil plese: The drawing below gives the principal di- 


is adjusted to 


All parts of the optical finder are shown in the drawing below. Only one joint is soldered. 


SPIDER-WEB 
FILAMENT 


= tg dae PRISM MOUNT 
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mensions, These, ot course, will have to be 
changed if you use lenses of a different size 
or focal length. After the body parts have 
been turned, solder the eyepiece tube in 
place and coat the inside of both eyepiece 
and body with dull black lacquer. Next bend 
the prism holder from 1/32” sheet brass. 
The size of the forked piece that carries the 
prism is determined by the size of the prism. 
‘Any prism between 11/16” and %” will do. 

To mount the prism, place it in the forked 
carrier and bend the ends of the brass over 
the edges of the glass. Insert a small piece 
of chamois between the glass and brass to 
prevent chipping. The mount then is slid 
into the body through the top. While do- 
ing this, look through the eyepiece tube. 
Continue pushing until a reflection of the 
hole where the 25-mm, objective lens will 
fit appears in the center of the eyepiece tube. 


Then shift it from side to side to align it. 
With the exception of the joint between the 
eyepiece tube and the body, all joints are a 
light press fit. Make them just tight enough 
so they are still movable by hand. 

Now set the lenses and reticle in position, 
The spacing of the 32-mm. lenses and the 
reticle is important. Mount them first in a 
cardboard tube to locate the correct relative 
positions that bring the cross hair into sharp 
focus, 

In use, the microscope is chucked in the 
tailstock or drill press and advanced until 
the work is in sharp focus, Adjust the work 
until the layout mark is centered exactly on 
the cross hair, rotate the chuck 90 deg. 
recenter. If you use a reticle with hairs that 
cross at 90 deg,, just center the layout mark 
on them and omit turning the chuck.— 
Donald Lehr, Audubon, N. Y. 


Rubber Hose Holds Plastic Rod 


Hicuy polished plastic rod can be held 
securely in a vise without marring if it is 
cushioned by four pieces of stiff rubber hose, 
Notch one end of the rubber pieces to fit 
around the rod. They should be just long 
enough to prevent the vise jaws from touch- 
ing the plastic.-W. Thomas, Kenmore, N. Y. 


TAP HOLES AS DESIRED 


Ue" DRILL 


Brush Is Small-Tool Holder 


Saat files, pliers, screwdrivers, punches, 
tweezers, gauges, and other pocket-sized 
tools can be racked conveniently in a sti 
bristled scrub brush. The tools can be easily 
moved about from job to job and they are 
always in sight. Such use does not damage 
the brush—H. Leeper, Canton, Ohio. 


Tapped Jig Saves Threads 


Drittep, tapped, and slotted as shown in 
the drawing at left, a piece of steel forms a 
jig to hold screws. With it you can slot, 
square, or cut off screwheads—and do other 
work on them with a hacksaw or file—with- 
out damaging the threads. Put the screw in 
place and then clamp the holder in a vise.— 
M. Duhamel, St. Hyacinthe, Que. 
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Tray Hi 
Dri Tess. 
ditional — materi 
and parts 
within easy reach of 
the operator when this 
tray is used, It slips 
on or off the press col- 
umn easily without 
thumbscrews, clumps, or any other locking 
dev ‘or the arms you can use Bessemer 
rod, #” band iron, or any other metal that 
can be bent cold, I covered the bottom of 
the tray—a dime-store cook with a 
piece of old rubber bath mat. The support- 
ing arms are covered with rubber tubin, 
Will Thomas, Kenmore, N.Y. 


ee 


Angled Holes Drilled with Jig. 
Making angular holes in a shaft is usually 
n awkward job without special equipment, 
This jig, which simplifies the task, consists of 
a U-bracket cut from solid stock and fitted 
with a hardened steel roller having a V- 
groove around the center, Holes of different 
size are drilled through the V at right angles, 
Screws and washers hold the roller in place, 
The jig is clamped on after the work has been 
set up at the correct angle, A drill is lowered 
hole in the roller, which is free to turn 
it the drill, Then the tightening screw 
turned up and the jig guides the drill, If 
you want a larger hole in the shaft, ream or 
redrill a pilot hole—H. Moore, Leeds, Eng- 
land. 


Face Cuts. 


Making ural 
When you want to face off a fixed amount 
on repeat work, the gauge shown here per 
mits a fast, accurate setup. The collar thicl 
ness can of course be varied to suit the job. 
In use, one arm of the gauge is positioned 
against the face of the work and the other 
against the bit.—Charles Schoen, Detroit. 
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sees 


Shield Stops Chips. I don’t like to 
wear a face shield at the lathe but I dislike 
hot, flying chips even more. So I bent up a 
framework of wire to hold a piece of safety 
glass (you could use clear plastic) and 
mounted it just behind the tool bit, It may 
be slipped off or on quickly—John L. San- 
ders, Ray, Ariz. 


Boring Tool Speeds Work. The 
boring tool shown at right carries two cutters 
—one roughing and one finishing. I use it on 
bearings and any casting with cored holes, 
and find that it eliminates tool chatter, allows 
a heavier cut, and consequently speeds pro- 
duction, The tapered sleeve shown in the 
sketch may be made of either cast iron or 
bronze, This tool is adaptable to any size of 
lathe by making the sleeve taper to fit the 
spindle and the bar to fit the boring-tool 
holder, Heavier bits, of course, would be 
used with larger bars. —Harry Morris, Bronx, 
Ne ° 


Piston Ring 
Spacer. On boring 
jobs where the hole is 
Jarger than the hole in 
the faceplate, packing 
must be used to keep 
the boring tool from 
striking the faceplate. 
I've found that a pis- 
ton ring—a new one, if 
possible—is better than 
anything else, A piston 
ring is not as likely to fall out of place, as so 
‘often happens when setting up a job with 
several pieces of packing—W. A. Welland, 
Victoria, B. C. 


Dressing Grinding Whee! 
piece of broken, rod-type heating element 
from an electric stove can be used to true 
grinding wheels, Bits of the smaller units 
are particularly suited for wheels used on 
lathe grinders, Pass the end of the broken 
element lightly over the face of the revolving 
wheel as you would use a commercial dresser. 


0 


Abrasive Pow- 
der Dispenser. 
Dime-store salt sha 
ers are economical dis- 
pensers for abrasive 
powders used in lap- 
ping and polishing. 
They work efficiently, 
help you save powder, 
and because of their 
size and shape are 
easy to store, Label 
each shaker with the 
type of abrasive and 
the grain number. 


Center Find- 
ers. These two cen- 
ter finders, turned 
from brass rod, are a 
help in locating work 
precisely on a. drill- 
press table, For holes 
up to %”, chuck the 
smaller one, The larg- 
er one is more in pro- 
portion for larger 
drills, With a finder in 
the chuck, locate the punch mark on the 
work directly under it. Clamp the work 
down, recheck the location, and replace the 
finder with a drill, 


Fixture Base Holds Drill. A 
metal light-fixture base is a fine holder for 
an electric drill, A ceiling canopy may also 
be used. Cut off to fit the chuck of the drill, 
and screw it down to your workbench.— 
H, Leeper, Canton, Ohio. 
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Keeping the 
Home Shipshape 


-blind duster can be made from 
any soft brush with twisted-wire backing by 
snipping off the rounded end. the cut 
ends of wire with tape to prevent scratches, 


ty to lunch boxes, include extra piecrust in waxed paper be- 
zen fruit. Break off enough from a package for | fore putting it away in the refrigerator, in- 
a serving and put it in a small jar, By meal- | stead of storing the dough in a lump, saves 
time, the fruit will have thawed enough to eat. time and muss when you are ready to use it. 


To mail a coin with a letter, slip opposite | ‘The cover frum a large roll of adhesive tape 
edges of it into two gummed comer—the | makes a small hoop for embroidery or dam- 
kind sold for mounting photographs—and stick | ing. Pull the material taut over the opening and 
them down on the face of your letter. secure it with a rubber band around the hoop. 
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For added protection to record albums, ta 
the cardboard liners that come in them to the 
inside covers. Leaving the front one loose at 
the bottom lets you lift it to read program notes, 


This safety gate prevents falls downstairs by 
serving as a reminder in the dark. Support 

by a single bolt and hinged leg, it folds away, 
and a cupboard catch then holds the leg up. 


Jet on an ironing board keeps 

ngling herself in the cord, 
th is easier to install, requir 
ing no hole, but is not quite so handy to use. 


is doctored-up clip beard, you can 
write in straight, evenly spaced on un- 
ruled stationery. Guide lines in India ink on a 
flat-white background show through the paper. 


NYA 
Links from a sash chain, hammered out flat — chors, 
and then arched, can be used as line-cord an- _low-vol 


nide loops for pull cords, staples for 
ge wiring, and wall clips for small tools. 
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Sealing Snowflakes 


w* BACK ii 
published the 
William Bentle 
scientist who | 

raphy, Bentley's dram: 
delicate cryst 

bulky equipment out in the 
widely reprinted. N len 


sna ay with 
" still 
nowflake 
scientist,” also self-educated, has invented a 
method of capturin; 
be studied in a comfortably heated roo 

Vincent J. Schaefer General Elect 
chemist who created rst 
snow, hi 


the shape 


so that they can 


s in plastic. His 
simple method is shown in the 
photographs on the facing 
parent 


surprisi 


step-by-stey 


the snowflake in a tra 


d For 


It imprison 
polyvinyl plastic resin eal 
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in Plastie 


treme hin films—or 


thick. This plastic, us 
n electric insulator, quickly 
the snowflake. The snow 
1 the plastic shell, but 
J an impression that duplicates 
replicas can then be exami 
re through a 
nicroscope to reveal all the intricate beauty 
tals, Typical of the results pos 
ible is the picture above, reproduced from a 
color nal Schaefer made of a rare “Sia- 
mese-twin” snowflake. The method 
other frost crystals, such as “brea 
These can be made without v 
simply blowir 
ith the liquid plastic 
late in a refrigerat 


ined and photographed at lei 


of snow 


same 
preserves 

patterns. 
ing for a snowst 
chilled plate co 

and then putting th 


ha. piec 


glass slide, 


A flake 
is then picked up with rod and 


snow that has fallen on the velvet 


ly trans- 


ferred to the drop of plastic. The plastic should 


wet the snowflake completely 


Some of the thousands of snow‘ 


pla: 


.d photographed 


haefer 


are shown 


step is to put drop of Formvar solution, 
ch has been ‘cooled below 82 deg. 
tment of refrigerator, on th 
Velvet improves visibility. 


Large flakes are covered with a second drop 
of plastic, Steps must be completed quickly, 
for the solvent evaporates fast, Once hard, the 
plastic-encased snowflake can be taken indoors. 


above. Prettiest flakes are star shaped, but 
plate, rod, and other different forms are found. 
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IDE 
AND EQUIPMENT 


‘ood Base Anchors Easels. Un- 
less you're careful, the fixed-margin metal 
casels now popular with photographers ma 
be pushed out of position when you're in- 
serting paper after focusing. Here's a way 
of overcoming the difficulty. It consists of 


New Camera Has Fade Control 
A feature of a new 8-mm, movie camera in- 
troduced by the DeJur-Amsco Corp., Long 
Island City, N. Y., isa Fade-Matic Control®. 
This device permits you to fade out one 
scene and fade in the next, eliminating jerky, 
unrelated sequences. Fading is controlled 
~ by the button seen above the lens barrel. 
The model above comes with either a £/2.5 
or £/1.9 lens. A turret model is also offered. 
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a 12” by 15” sheet of plywood with %” 
round-head wood screws to hold easels of 
different size. The screws are tured in 
just far enough to catch the lips of the easels. 
Ink lines give a quick location of each easel 
size.—R. Hertzberg, Jackson Heights, N.Y. 


New Binder Snaps Shut. Here's a 

ick way of mounting 35-mm. transparen- 
for projection. You simply place the 
transparency between the two pieces of 
and snap the aluminum covers shut. It's 
made by GoldE Manufacturing Co., Chicago. 


Movies. A 


been introduced by the Testrite Instru- 
ment Co., New York. 
Called a Cinelarger™, 
it uses 620 film which, 
after exposure, is de- 
veloped and printed in 
the usual way. One 
roll gives 16 negatives 
from 8-mm. film, eight 
from 16-mm. size. In 
use, a photoflood bulb 
is placed 12” from the 
lens and the shutter 
opened for 25 to 60 
sec. Price is about $19. 


Focusing Your Interest 


rat so, the depth of field 


LOOK FoR DAMAGED 
INSULATION canes 


CHECK CORD; 
Repuace = 
INSULATION IS 


REFINISH 
LAMP HOUSE 


wipe Diet FROM 
INTERIOR ANO. 
ALLAIR VENTS 


sewoveano. | 
wise BieCSn 
eReen 


TIGHTEN ALL 


Wwericate 
FOCUSING. 
MECHANISOY 


TiewTEN 
COLUMN 


CHECK FOR 90"ANGLE 


REFINISH BASE BOARD 


VEN though you give your enlarger the 

best of nees are it could 
stand a general overhaul from time to time. 
Some of the main points for this checkup are 
given in the drawing and photos. 


Dents in the limp house may be tapped out 
with a mallet and a piece of pipe held in the vise 
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Improving 
Your 


important points to cover. 


By Walter E. Burton 


CLEAN SAPETY PLE 


As a starter, it'll probably be a good idea 
to remove all parts that appear to need at- 
tention—straightening, repainting, or clean- 
ing. off all grease and dust, using a 
cloth and dry-cleaning fluid or plain soap 


will brighten up a baked-enamel 
Thin the kicquer considerably. 


and water. Be careful not to apply water, 
however, to any part that might warp. An 
infrared lamp is handy for drying. 

If some parts are rusty, wipe off all you 
can with a cloth. For stubborn cases, use 
No, 80 grit abrasive cloth, an old knife blade, 
or a wire brush, Then refinish or apply a 
light oil to the affected part. 

‘Areas that originally were enameled black 
can be cleaned and given a coat of black 
brushing lacquer or model-airplane dope. 
Interior surfaces of lens tubes, areas around 
the negative carrier, or other spots where 
light reflections are not wanted should be 
treated with dull-black lacquer. 

The inside of the lamp house may need 
refinishing to increase its light-reflecting 
ability. If it’s polished aluminum, you prob- 
ably need only repolish it with very fine steel 
wool or a fine-grit abrasive paper. For other 
metal, such as chromium, a good nonscratch- 
ing silver polish may do the job. When pol- 
ishing is not the answer, try a coat of white 
casein paint. 

Unless your enlarger is an exception, its 
optical parts will require cleaning. Use a 
soft lens brush to whisk any gritty particles 
from the lens surfaces. Then apply a little 
lens cleaning fluid with lens tissue or a piece 
of well-worn handkerchief. Polish with dry 
tissue. Also clean the inner surfaces if the 
lens comes apart easily. 

Clean the condenser and pressure-plate 
surfaces in the same way. Here you may use 
a mild soap and water. Rinse the surfaces 
thoroughly and dry with soft cloth. 

Check the alignment of the enlarger col- 
umn with the baseboard. If the angle is not 
reasonably close to 90 deg., use shims to tilt 
the column in the right direction. 


Use a lens cleaner on glass surfaces. In such 
operations, keep a light touch. Don't scour, 


Inspect all electrical parts carefully, Replace 


any wiring that has worn or frayed insul 


of petroleum jelly applied to 
¢ the slide move smoothly. 


ight coal 
~olumn will 


Apply black lacquer to the masking strips on 
the easel. First, check for and remove rust. 
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Flood Holder 
Pans and Tilts 


A PAIR of these pan-tilt holders will enable 
you to aim your reflector photofloods 
exactly where you want. A bent bar provides 
tilting movement. The panning assembly 
consists of a 2%” length of 1” aluminum or 
brass tubing, a plywood washer, a metal 
washer, and a plywood base. Square the 
ends of the tubing and slot it as shown. 
the eye of the eyebolt in a vise 
slips into the tubing. When 
you're ready for assembly, put a small com- 
pression spring between’ the washer and 
wing nut on the eyebolt. This will let you 
adjust the holder without loosening the nut. 
Use hardwood for the bottom clamp. Its 
type and dimensions may be varied to suit 
the shape of the crossbar on your lighting 
stand.—Don Pittwood, Moscow, Idaho. 


\EezE TO FIT 


ge “9 


Up DRILL Menta” 


Bend the tilting bar from %" rod, using a vise 
and soft hammer. File a notch inside each bend 
to make it sharper. Cut threads on both ends. 


A metal washer set flush into the part shown 
provides a bearing for the panning tube. 
the plywood washer on top of this as a 


All parts are seen in order here. A 1%" 
clamp placed between hex nuts on the u 
dof the tilting bar holds th 
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ow-Cost Parts 
est Radios _ 


Most radio br 


akdowns are due to the fi 
part. Here are som 


jure of some one 
nple tests to help 9 


pu find the trouble. 


By Frank Tobin one thing has gone wrong. Moreover, some 
parts break down much more frequently 
HERE'S no denying that radio servicing than others, With a little basic knowledge 
can be a complicated business. At its best and a lot of common sense you can usually 
lls for a nice combination of theoretical _ find the guilty component pretty quickly 
knowledge and practical experience. But it This doesn’t mean that you're all set to 
also has its simple side, and here's why: go into the radio-repair business, It does 
when a radio that was playing well yesterday mean that you're probably better than you 
just stops operating or drops off in quality, may think at fixing your own or your friends 
the overwhelming probability is that some receivers. The miniature servicing “labora- 


Nine separate servicing tests are possible with | Complete pocket laborator: 
the parts crammed into this wooden box. The ludes he 
tests cover most common radio ailments. tips and 


ra equipmer 
phones and test prods. Auxili 
8 for the prods are helpful. 


THESE SIMPLE 
SERVICING 
TESTS COVER 
THE BULK OF 
RADIO ILLS. 
LETTERS REFER 
TO TABLE 


RF test No. 5 connects a crystal detector to 
the RF or IF plate, The circuit is shown above, 


tory” shown in these photos cost only a few 
dollars to build. It is simply a collection of 
inexpensive parts that combine in one unit 
the various test setups shown in the dia- 
grams across the top of these pages. Each 
test is complete in itself and requires only 
the parts indicated by the individual draw- 
ing. 

For example, to inject an audible signal 


INS 
CRvsTaL 


UseD For 
SELECTING TEST 
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An octal tube socket is used for pin connections; jacks A to F are set in front of panel. 


into a radio receiver, you need only a small 
buzzer, a battery, a .05-mfd, paper condens- 
er, and a test prod. Put the prod on the 
grid pin of a tube—starting with the output 
stage and working back. If the signal is 
heard in the loudspeaker, you know that 
the stage being tested (and all those follow- 
ing it) are working. When it stops being 
heard, you have probably found the of- 
fending stage. 

With the complete pocket laboratory you 
can carry this test one step further, The 
table describes the first part. To this setup 
add a pair of headphones by plugging them 
in at Jacks D and E, and another set of test 
prods at jacks C and F. With prod A on the 
grid of an audio tube (or the plate of the 
detector), prod C on the plate of the same 
tube (or the grid of the following one) and 
prod F grounded to chassis, you should be 
able to pick up the signal in the phones. 
Note, however, that it applies only to de- 
tector and audio tubes. 

‘Common sense enters the picture in help- 
ing you select the order of the tests and de- 


2 


*f 70 SET eLING 
eo 


Test 


PHONES 


Switce 


USED FoR SHORTING 
OUT PHONES 


ZF, Pus 2 


ciding which ones will be useful. If a set, 
for example, is not working at all and the 
tubes don’t light up, the signal-generator 
test simply doesn’t apply. In an AC-DC re- 
ceiver, there’s a good likelihood that these 
symptoms point to a burnt-out tube heater. 
Filaments are connected in series in sets of 
this kind, and when one goes the whole set 
stops working. Where a tube failure is sus- 
pected, check the filaments first. For this 
use test 2 or 6. Both are continuity tests, 
but the former will register (by a click in the 
headphones) even across a high resistance. 


The latter gives an indication (lighting up 
the pilot lamp) only if there is comparative- 
ly little resistance. If test 6 fails to indicate, 
always try test 2 before discarding a tube 
as burned out. The low-resistance test is 
also useful for straight continuity checks, 
while test 2 is invaluable for revealing open 
circuits across coils and resistors. 

If the tubes light up but the set fails to 
play, there are a number of things to con- 
sider, An ordinary neon tester will tell you 
whether B-plus voltage is getting through 
from the rectifier. Use it carefully to avoid 


HOW TO USE THE POCKET LABORATORY 


in Phones in D and 
prod: B 
aC 
Ph Test prod: 
id 


nal-generator buzz is heard in 
speaker if tested stage is operating. 


jor and coil test. Click in phones 
indicates continuity through coil or 


Speaker test used when no sound is 
heard and speaker, output_tube, or 
transformer is suspected. (See text.) 


Where hum or whistling is caused by 
defective filter condenser, placing prods 
across suspected unit diminishes hum. 


Touch Prod B to plate of RF or IF 
tube, and C to chassis. If these stages 
work, phones give reception. 


ity test; may also be used for 
checking burnt-out tube filaments. 


Charge large electrolytics with SI at 
Ja; throw to b and tap one prod against 
terminal. Phones should click as con- 
denser discharges. (See text.) 


Test prods in 
Band € 


Test prods in 


Touch prods across terminals of sus- 
pected paper condenser. If condenser 
is faulty, operation should improve. 


Same as No. 8, but for mica and cer- 
amic condensers, 
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The pocket laboratory quickly tracked down 
the fault in this receiver. Used for stage-by- 
stage checking, it's a valuable service too 


shocks, Put one terminal on the chassis or 
ground and the other on a screen-grid or 
plate pin of a tube. If the neon lamp glows, 
the voltage is probably adequate. 

But let us assume that you are getting the 
necessary voltage and none of the tubes 
burned out. This could suggest that the 
ceiver itself is functioning but that the s 
er or output transformer isn’t. Tes 
tell you whether this is so, Touch one test 
prod to the plate of the output tube and the 
other to chassis and see if you can pick up 
a signal in the earphones. If you do, look 
for speaker trouble, It may be an open 
winding in the transformer or voice coil, in 
which case the defective unit will have to 
be replaced. The same test can be used at 
the plate of the detector tube, Should you 
get no signal in the phones, the trouble prob- 
ably lies further back in the circuit. Use the 
signal-generator test, working back from the 
output until the faulty stage shows up. 

Or you can start from the “front end” of 
the receiver with RF test No. 5. This test, 
in effect, constitutes an untuned crystal set. 
By adding it to the tured RF portion of a 
set you can get headphone reception, pro- 
d the RF circuits are operating, 

Hum in a receiver is frequently caused by 
a faulty electrolytic condenser in the filter 
circuit or in the cathode-bias of a tube. Test 
4 puts an 8-mfd. electrolytic in parallel with 
the suspected condenser. If hum is reduced, 
the condenser in the set should be replaced. 
Observe polarity in making the test. Prod C 
goes to the positive side of the electrolytic 
and prod B goes to the negative side or 
chas: 

When you suspect a paper condenser of 
being shorted, make continuity test No. 6. 
If the pilot lamp glows, double-check by 
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unsoldering one lead of the condenser and 
repeating the test on it alone. With one lead 
open, use test 8 to put a good condenser in 
the circuit. 

Test 7 applies to the larger electrolytics 
used in filter circuits. The index of a good 
electrolytic is its ability to store a charge. 
With the set turned off put prods B and C 
across the condenser, observing polarity. 
Throw SI to position @ to put the battery in 
series with the condenser, Change $I to 
position b, then lift either one of the prods 
for a fraction of a second. This is almost a 
rubbing or a tapping motion. As the stored 
charge leaks off, you should hear rapidly 
diminishing clicks in the headphones, With 
smaller electrolytics the 4%-volt battery won't 
store enough of a charge to click the phone: 

There are some additional rule-of-thumb. 
tests you can make when you want to find 
out the condition of a condenser. These are 
ed on the observation that when you put 
a good condenser in parallel with a bad one, 
part of the trouble caused by the defective 
unit should clear up. A leaky or open con- 
denser (as distinct from one that is shorted) 
may cause loss of volume, distortion, or other 

ymptoms, Tests 4, 8, and 9 are substitution 
sts for electrolytic, paper, and mica con- 
respectively. They put a condenser 
known to be good across one that is 
suspected. If the suspicion is correct, the 
test should produce a marked improvement 
in set performance. Replace the faulty unit. 

Make all tests with caution. Be sure the 
power is off when it isn’t actually needed 
for the check you are making. 

Building the pocket laboratory consists 
simply of putting the components used in 
the individual tests into a single box. A 
wooden box measuring 1%” by 3% by 4” 
was used here. The dimensions aren't 
critical, Neither are the parts, except that 
they must be dependable and of good qual- 

v. A high-frequency buzzer, capable of 
operating on a 4%”-volt C battery is another 
requirement. The jeweled panel lamp was 
purchased as a complete assembly with sock- 
et and mounting bracket; the 1N34 crystal is 
a germanium diode. 

Since connections must be interchange- 
able, all contacts should be uniform in size. 
Phone tips are convenient, since headphon 
come equipped with them and test prod 
may be so purchased or the original tips 
can be replaced. They also allow the use of 
on octal tube socket to permit selection of 
pin positions. END 


Amplifier 
Built on 
Speaker Frame 


F YOU want real compactness in an audio 

amplifier, here’s an interesting way of 
making the entire unit as small as a loud- 
speaker alone. The one-piece playing mech- 
anism can be easily carried where it’s 
wanted, and it can be stored or cabineted in 
minimum space. 

Primarily designed for use with a phono 
pickup, the amplifier can also be connected 
to a radio tuner or even a one-tube receiver 
to provide loudspeaker reception. It is not 
particularly recommended for use with a 
microphone. 

A 6” permanent-magnet speaker was 
chosen for the reproducer, and the chassis 
dimensions are calculated accordingly. A 
sheet of aluminum is cut to the size and 
shape shown, the front legs are bent up and 
bolted directly to the speaker frame, A 
bracket for the volume control is cut sepa- 
rately and screwed to the cl x 

One of the space-saving devices used in 
this amplifier is a coupling circuit printed on 
a small ceramic plate. This Couplate®, man- 
ufactured by Centralab, consists of two re- 
stors and two condensers. At present it is 
used chiefly by manufacturers and may 
therefore not be easy to pick up. If you can 
get one, it’s all to the good; if not, simply 
substitute the values designated in the parts 
list. 

Three %” holes are punched in the chassis 
to accommodate the 7-pin miniature tube 
sockets. Additional, smaller holes are needed 
for the two input jacks for the pickup or 
tuner, for S1, the SPST on-off switch, and 
for the rubber grommet that protects the 
line-cord resistor. 

The line cord is of the universal type that 
gives a selection of resistance values. From 
the instruction sheet packed with the cord 


re I 


A cabinet made to hold just a loud: 
used here to house the entire ampli 


As # test amplifier in your shop, you'll find 
many uses fe i outfit, Inset shows 
a printed ce 


ic coupling unit. The numbers 
correspond to those in diagram on next page. 


Cut out an aluminum chassis with saw or tin 
snips. These dimensions are for a 6” speaker. 
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‘ysewatt carbon. 
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Mideet output 
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PARTS 
lt paper. 


rotytie 
isocvolt dial 


5085 or equivalent, or univers 
PAM speaker. tubes, Top 
ure sockets (3) 

ke (2). miee. 
whese individual pa 
tituted for, the” printed” cer 
coupling unit used”in the original 


transformer for 


you can select the proper leads and cut off 
the others. The value needed here is about 
22 ohms 

If you plan to mount the speaker so that 
the controls can be reached only from the 
back, transpose S1 and the 35W4. 

Except for the banana jacks for the pick- 
up, most of the connections can be made 
either before or after the chassis is bolted to 
the speaker. However, the jacks must go on 
first. It's a good plan, moreover, to add as 
many parts as possible before attaching the 
chassis, since this will lessen the chances of 


Coils Wound with Twin Lead 


One of the simple: 


ways of making your 
own low-loss induc- 
tances or transformers 
with interwound pri- 


mary id secondary 
is with twin-lead an- 
tenna_ ribbon. iled 


around a cardboard or 
composition tube, the 
primary is automati- 
cally interwound with 
the secondary. You 
can get equal spacing 
with 75-ohm ribbon; larger sizes will give 
uniform but unequal turns. Ends can be 
held fast with coil dope.—Arthur Trauffer, 
Council Bluffs, Iowa. 
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solder, wire strands, or dirt falling into the 
speaker. Use shielded wire for the jacks and 
to connect the center arm of R1 to the grid 
of the , and ground the outer braid to 
the chassis. Note that the electrolytic con- 
denser (C4,C5) is mounted directly to the 
speaker frame rather than to the chassis; 
the same is true of the output transformer. 

Because of the close connection of the 
chassis and speaker, all metal parts will be 
“hot,” so don't let any part of it come in 
contact with an external ground.—William 
Norton, Manhattan, N. Y. 


Paint Dabs Identify Kit Tools 


Havrnc had consid- Gs 
N 


erable difficulty in sep- 
arating my service-call > 
a) 


tools from those that 
stay in the shop, I 
adopted this sure-fire 
way of telling them 
rt. With a band of 
bright paint on each 
of the kit tools, I can 
now unpack them for 
a bench job and be 
sure of getting all the 
right ones put back in 
a hurry. It also identifies those I sometimes 
forget on a job. Customers recognize: the 
markings and retum my tools promptl 
P. R. Wilson, Brooklin, Ont. 


Some of the difficulty that radio builders ex 
e in anchoring the small parts that 
red to tube-socket hugs is elimina 
by the combination socket and an 
strip pictured abov 
ing Servic 


pe 
are sold 


and 10 cents respectively). Larger multiple 
also made. 


unity are 


Pilot Radio Corp., 


‘The set 


house, and cx 
an inside ant 


CTRONICS 


It's a produ 
, Cranford, N. J., 
hout the socket (for 


el, this 
$83) is 


Cust 
larg 


Built TV. A 
creen television receiver 
designed for installation in the 
wall of a house is inarke 
by Television Assembly C 
Brooklyn. N.Y 
various kinds 
so that the finished set is 
ored to the buyer's require- 
ments. The | model 
shown here, retails for abou 
$1,300 installed. It uses a 
tube to project a 20” by 26” 
picture. 


4 Weighs I 
TV receiver selling 
etured by 


Long Is 
easily be moved about. the 
nes with a doublet wire for 
na. It has a 3” picture tube. 


(PS, June 
Hieron Hes 
ike the larger or 
atively low 


players. It uses 
ground noise with minimum loss of quality 
and high-frequency tones. 


te ingelves sling Ge 
z this problem, Ame 


ks Disk Noise. 
the Dynamic Noise Sup- 
p. 209) has bee 
Scott. Ine., Ci 
inal mod- 
pst unit (about 
most existing record 
its that cut back- 


hicago, sells clear poly 


Heated 
Driveways Lick 
Ice and Snow 


This steeply sloping drive, dangerous when ice- 
covered, is kept clear by hot-water system. At 
bottom of drive, drain carries off melted snow. 
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They're efficient snow removers, but 
for most people the installation cost 
keeps them in the luxury class. 


HEATED driveway or sidewalk is a 

happy substitute for a shovel when the 
snow falls, but you can buy an awful lot of 
shovels for what one of these systems costs. 
Nevertheless, each winter more home owners 
and businesses are turning to this method of 
solving the snow-removal problem. 

But they're still pretty much of a luxury. 
Installation costs run from about $1.50 to 
$3 a square foot, depending on conditions. 
For example, one pictured at the left 
cost $1,200. The st sloping drive shown 
below cost more than $2. 

Most of them are essentially a hot-water 
heating system with antifreeze added to pro- 
tect the pipes when the system is shut down 
during clear sub-freezing weather, They use 
a grid of welded wrought-iron pipe 
under the concrete, a water heater, and 4 
pump to circulate the water. The set-up also 
includes an expansion tank, air-vent valve, 
and controls for heater and pump. 

But if you're tempted to grab a pipe 
wrench and a boiler and put in your own 
heated driveway, you'd better think again. 
In the first place, if you've already got a 
ive, it means tearing it up and laying new 
crete over the pipes. Secondly, planning 
ystem calls for c il calculations by a 
competent heating engineer with a pes eet 
of formulas. 

For instance, 
the 


the engineer has to dope out 
ze of the circulating pump needed. 


This depends on the size of the area to be 
melted and on how much heat you want to 
put into each square foot of driveway sur- 
face. Then if it’s a sloping drive, the height 
the water must be lifted has a bearing on 
the calculations. Size of the expansion tank 
also must be figured; it runs between 10 and 
15 percent of the system. About a third of 
the volume of the system must be permanent 
antifreeze, which can amount to quite an 
expensive item itself. 

Two types of automatic controls are shown 
below. The one on the left starts the system 
when the pan fills with snow and tilts down, 
Holes in the pan prevent rain from starting 
the heater, The disadvantage here is that 
the system must be shut down manually. 
After the snow on the drive has been melted, 
the snow in the pan will continue to operate 
the heater. A variation of this control has 
a small heating coil under the pan that melts 
the snow at the same rate as the drive is 
cleared. 

The photoelectric control, developed by 
T. Napier Adlam, West Orange, N. J., heat- 
ing engineer, automatically starts and stops 
a heater and pump. Cemented to the sur- 
face of the drive, a polished plate reflects 
light into the electric eye, holding the 
system in an off position. When snow falls 
on the reflector, the rays are diffused and the 
system starts. Snow is melted from the re- 
flector in the same time it is melted from 
the drive. When light rays again reach the 
photocell, the system is shut down. The 
plate is set at an angle so rain will run off 
and not start the heating plant. 


ea I 


Seesaw arrangement for starting snow-melti 
system, Pan fills with snow, tilts down, am 
starts burner. Holes let rain run through. 


| 


PRESSURE 
RELIEF VALVE 


é 
é 


plant for the driveway 
tom of the opposite page, 
fired type. 


This is the hes 
pictured at the 
‘The heater is a gus-l 


Steam has been used in some installations 
but it is not recommended by engineers un- 
less the system is to be operated continu- 
ously. Condensate in the pipes can freeze 
when the heat is shut down. In one case, at 
a manufacturing plant, steam was tried. The 
condensate froze before reaching the ex- 
treme end of the line. They then switched 
to hot water and antifree: 

Another, but not so widely used, method 
of snow removal is a soil-heating cable. The 
cable, a resistance wire, is housed in small- 
diameter pipe that is laid in the concrete, 
A drawback is that a 220-volt supply is need- 
ed if the cable. is longer than 60’, END 


Photoelectric control holds heater in off posi- 
tion as long as reflector is clear. If snow inter- 
rupts light rays, a relay starts the heater. 
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For sagproof corners on your cal 


et frames and doors, use close-fitting 


mortises and tenons. Here are the simple steps for making them by hand. 


~ 
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By Edwin M. Love 


MONG woodworking craftsmen the mor- 
LX. tise and tenon-joint is a synonym for 
strength, If it needed any testimonials, you 


would only have to recall that our ‘fore 
fathers used it in framing their houses—and 
they built for 
Nowadays its familiar 
le—uses are in panel door construction 
joining rail: 
1 


window sash, and a multitude of 


a century or more of service 
and almost indispen 


or aprons to table legs, making 
ther struc 
frames must have rigidity with. 
Idition of diagonal supports. You'll 
much conventional furniture in 


tures \ 
ut the 
build 


your shop without using mortises and tenons 


nol 
form of mortise and tenon, 
illustrated in Fig, 1, makes a strong 
for a door-hanging frame on the front of a 
cabinet, It is irable to get a 
t the shoulder, where it will be open 


good fit 
But it is just as essential that 
the tenon fit the mortise snugly, not only to 
nd but also to stiffen 
nal racking, 


to inspection. 


secure a strong glue 


the frame against dias 
Prepare for mak 
Identify the 
penciled crosses « 
ient marking, and cut the pieces to length 
re the length of the rail stock (the 
tal members), first determine the to. 
h of the frame and then subtract one 
» the width of each 
ical member. This is based on the 
practice of making the length of the tenon 
three-quarters the width of the stile 
In making a frame for a 
1 stile ned by the 
door’s dimensions. For the add to 
the door width the length of two tenons. 
Stiles are similarly measured as the height 
of the width of the rails. 


the joint by squari 
working faces with 


the lumber 


r by some other conven 


tile or outside ver 


or or panel 


rail a lengths are gov 


nor plus the 


Sr0% 
[PROJECTION 
= RAIL 
‘ 


SIMPLE MORTISE AND TENON JOINT 


In both cases allow about %” for paint 
and working clearance. This margin is 
either added or subtracted, depending on 
whether the frame is for the outer casing of 
the door or for the door itself. Allow %” to 
” working projection at both ends of a 
stile to strengthen it against splitting as the 
tenons are forced in. 

Ordinarily in a frame of this kind the 
inner edge of the tenon is flush with the 
inner edge of the rail, The width of the 
tenon is about three-quarters that of the rail. 
If the frame is divided into two or more 
openings by internal stiles or 
between the upper and lower rails, the ten- 
ons can be made either full width of the 
muntins or shouldered on one or both edges 
as indicated by the dotted lines in Fig. 1. 
Shoulders increase the stiffness of a joint 

Scribe the shoulders of a tenon with a 
knife point as in Fig. 2. Mark the face side, 
the edges, and the back face in that order, 
and then center the tenon on the thickness 
of the rail, Make the tenon a little thicker 
than one third, By using a marking gauge 
as in Fig, 8, and then marking off the corre- 
sponding mortises with the same gauge set- 
ting, a proper fit of mortise and tenon is 
ide more likely. 
jure 4 illustrates the start of sawing a 
tenon cheek, Steady the blade with the fore- 
finger or thumb of the left hand until the cut 
is well started. Some workers extend the 
forefinger of the left hand along the side of 
the saw handle to stiffen the grip, and make 
a knife notch to help start the cut. Grazing 
the line while cutting in waste wood is de- 
sirable for a true tenon, Once the saw is well 
into the cheek, level it off. Correct any tend- 
ency to stray from the line by ripping down 
one edge and finishing the cut from the 


muntins set in 


The numbers indicate the sequence of tenoning cuts. Sometimes only one edge is shouldered. 


other edge. The order in which tenon cuts 
are made is indicated in Fig. 1. 

Support the work on bench hooks while 
sawing the shoulders. Start as pictured on 
page 248, level off, and cut through the 
waste. Saw the edge shoulder or shoulders 
last. Chamfer tenon ends. 

Handmade mortises are produced by bor- 
ing or chiseling, pictured in Figs. 5 and 6 
respectively. For the former, gauge a center 
line and make a hole at each end, Follow 
with overlapping holes between and clean 
up the sides and ends with chisels as in Fig, 
7. Make the mortise depth a little greater 
than the tenon length. 

To chisel out a mortise without first bor 
ing holes, incline a series of cuts toward the 
center. Hold the bevel down and strike sharp 
blows with a mallet, Clear the shavings by 
prying toward the center with the chisel. 
Finish the mortise with the chisel held ver- 
tically, the bevel toward center (Fig. 6). 

Many cabinet doors and ends are made 


With the rail held securely on a bench hook, 
scribe the shoulders with a sharp knife poin 
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GAUGING 
‘TENON THICKNESS 


ae 


Se | 


‘Mark tenon thickness with a ame (top), and 


use the same setting to scribe the mortise. Cut 
the tenon first, and drill or chisel out a close- 
fitting but slightly deeper mortise. 
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with panels held in grooves in the frame. 
Make the mortises and tenons before plow- 
ing the grooves in the inner edges of the 
stiles and rails, Haunch the tenons of the 
top and bottom rails to fill the groove ends 
as in Fig. 8, The length of the haunches 
must be exactly equal to the depth of the 
grooves, When using a plywood panel, make 
the groove equal in depth and width; for 
a solid panel it should be a little deeper. 

If you are building a Colonial cabinet you 
may wish to add to the authenticity of your 
craftsmanship by using draw pins. You'll 
find them handy, also, when you want to put 
a frame together without glue so that it can 
be taken apart when the need arises, Bore 
small holes (3/16” or %”) through the mor- 
tises and corresponding holes in the tenons. 
The latter are offset a trifle closer to the 
shoulders (Fig, 9). Traditionally the pin is a 
square stick with the corners whittled off. 
When driven into the offset holes, it pulls 
the joint tight, 

It is possible to increase the strength of a 
mortise-and-tenon joint by undercutting the 
ends of thie mortise and wedging the tenon 
to fill out the extra space. This foxed joint is 
illustrated in Fig. 10. Make the tenon in the 
ordinary way and drive wedges into saw 
kerfs or chisel splits in the end. To assemble, 
apply glue to the tenon, mortise and wedges. 
Start the wedges into the kerfs and enter 
the tenon in the mortise. Clamp pressure 
forces in the wedges, The shoulder ends 
must fit closely to prevent splitting beyond 
the tenon, Test the shoulder fit without the 
wedges, and don’t try out the completed 
joint before gluing it, since it’s almost impos- 
ible to take apart. The extra strength that 
is possible with this joint is largely lost if the 
wood is poorly seasoned, because the edges 
will shrink away from the mortise ends, 

When door rails are wider than 3”, a 
double tenon (Fig. 10) is sometimes used. 
Remove the center of a wide tenon by bor- 
ing, ripping, and chiseling the bottom, 

A doweled joint can be made more quickly 
than a corresponding mortise and tenon, but 
is usually considered a little weaker because 
of the difficulty in boring the holes ac- 
curately, (Hard grain may deflect the auger 
bit or even cause it to drift.) The round 
dowel also lacks the effective gluing surface 
of a tenon, 

Ease of fabrication partly offsets these 
disadvantages. On the credit side one must 
also count the possibility of using hardwood 
dowels even when the lumber is soft, and 


HAUNCH 9 


GROOVE 


MORTISE 


OFFSET 
PIN HOLE 


These variations on the basic mortise and tenon joint have value in special applications. 


the fact that a stile bored with a series of 
holes is likely to be more solid than one hol- 
lowed by an elongated mortise. Doweling 
technique is the same as that described for 
edge gluing (PS, Dec. "48, p. 229), Mark 
and bore the rail and use it guide for 
spacing dowel holes in the stile (Fig. 11). 

‘A pair of dowels in the end of a square 
member may be better placed on the di- 
agonal rather than centered, And in very 
thick stock, two rows may be used, Tenons 
too may be offset, or the mortise—as in a 
table leg—may be set back to allow the leg 
to project in front of the apron, In heavy 
construction the apron tenons can be made 
flush with one face and nearly as thick as 
the apron itself since there is ample stock 
in the leg to accommodate the wider mortise. 


Despite all your care, you will often find 
it necessary to work down the face of the 
stile or rail to make the two parts come flush, 
If there is considerable offset, use a smooth- 
ing plane or scraper; in most cases a little 
careful sanding is all that’s needed. END 


het, 
Nie 


For dowel joints, bore the rail holes frst and 
use them as a spacing guide for the stile. 
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In the center of the cabinet, the whatnot sec- 
tion is lighted by same lamp that lights sink. 


Cupboard at left holds dish rack and glasses. 
Below are ‘details of the latch construction. 
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NOTABLE feature of most kitchen cabi- 
nets are the doors on which you bump 


hand door hinges at the top so it swings up 
and locks out of the way. You'd have to be 
walking on stilts to bump into it. The other 
door also is kept out of the way—a spring 
closes it as soon as you let go of it. 

The operation of the automatic catch that 
holds the door up out of the way is simple. 
When the door is opened, the weight of the 
brace rod drops it into the notch, holding 
the door up. To close the door, lift it another 
inch or so and the sheet metal return piece 
drops into place. The brace rod then by- 
passes the notch as the door is closed. 

The main dimensions are on the drawing 
at the top of this page. Although the doors 
can be opened by pulling at the overhang on 
the bottom of each one, handles may be 
added if you wish. Brass-headed upholstery 
nails were used to cover the heads of the fin- 
ishing nails that actually hold the door slats. 
I “worm-holed” the exterior with a small 
gouge, stained it, and rubbed it down. 

Red checked oilcloth covers the back of 
the whatnot section. The light filtering up 
through the glass shelves reflects on this and 
produces a warm, bright glow. I plugged 
the concealed light into an outlet that was 
already there, eliminating any extra wiring. 
If you want, you can just skip the lamp. 
However, if you use one, be sure the leads 
are polarized correctly and the pull chain 
has an insulating link—Robert Hoppough, 
Waukegan, Ill. 


Super Live Steamer 
Rolls into Home Shop 


reproduction of 
oad locomotive 
—is 11’ long, weighs 1,000 Ib., and operates 
on 100 Ib, steam pressure, Pictured here 
with its builder, Frank W. Brown, of Ra- 
venna, Ohio, the engine runs on 7! 
track laid on Brown's 1L-acre proper 
joining his machine shop. 
h part is built to exs 
A feature that attracts 
the tiny steam-driven generator perched at 
the forward end of the boiler just behind 
the headlight it powers, Brown re 
bicycle generator to make this unit. 
coal burning locomotive is housed 
shop, which it enters through its own spe- 
cial door 

Brown, who previously had bu 
working models of locomotive 
years working on the K- 


it other 
spent five 
in his spare time. 


Close-up of drive wheels and cylinders shows 
the exacting workmatship that went into the 
construction of the locomotive. 


Inside the shop. the locomotive rests on a set 
of wheels that match and turn with the drive 
wheels, permitting test runs indoors. 


lectricity for the headlight is generated by 
this little one-cylinder oscillating steam engi 
driving a converted bicycle-light dynamo 


the builder. Frank W 
nt. The scale 
ge track. 


Out for a spi 
both engi 
ig ove 


Brown, 


ae = 


'HIS hand-tooled leather belt has a real 

Western flavor—a coiled rattlesnake and 
a ranch brand with your initials. Only 
simple tools are needed. In fact, you can 
make one of them from an ordinary nail. 
Belt strips are available in several widths 
from craft supply houses. 

The design along the edges is stamped 
with a nailhead. First file the head square. 
Then file two grooves at right angles across 
the head, dividing it into four sections. Lay 
the stamp on the edge of the belt with just 


Se oN 


Lay out the brand 


nd snake design on a piece 
Tength of the leather and 


By pressing down the background all around 
the designs, the snake and brand are made to 
stand out in bold relief. 
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— ae 
Ranch Brand Tooled on Belt 


two sections on the leather, the other two 
off. Hitting the point of the nail with a 
hammer makes two square marks. 
Dampen a section of the belt and trace 
the design from a paper pattern. Deepen 
the lines with a pointed tool. Then work 
down the background with a ball-pointed 
modeling tool. This makes the design stand 
out. Use a strip of lighter leather for the 
loop. Attach it when you attach the buckle 
by either riveting or by cementing and 
clamping.—Elma Waltner, Hurley, S. Dak. 


After tracing the design, deepen the lines with 
a leather-working tool or a nutpick, Do not wet 
the leather too much, The design won't take. 


Heater Is Also Cooking Stove 


Ir you live in one or two rooms, here’s a 
compact solution to your heating and cook- 
ing problems. With the lid and front closed, 
this oil burner delivers heat through a 
register on top. When you want to prepare 
adjusted for use either as an 
Made of heavy gauge 

it's a product of the Lynbrook 
Company, of Muskogee, Okla. 


eet Plastic Covers Kite 

Krres now have plastic wings. A bird- 
shaped kite just introduced by the Multiple- 
Socket Fixture Co., of Cleveland, has alumi- 
num tubing for horizontal spars and a 
framework that is covered with colored sheet 
e. Priced at $2, it comes knocked down, 
ily prepared for flight. While not 
it can be taken apart and tucked into 
a storage tube. 


Serew Anchors Keep Plane Safe 


TureEE homemade anchors like this will 
help hold down a plane during a hard blow. 
Turned into the ground screw-fashion, the 
anchors give better protection than straight 
stakes. The 8” crossbar ordinarily provides 
enough leverage for turning the anchor into 
the ground: Three of these anchors and 
three lengths of %” or %” rope can be easily 
carried in the luggage compartment of a 
light plane.—Paul W. Crutcher, Modesto, 
Calif. 


Metal Wrap Repairs Handles 

Hene’s how I often repair round wood 
handles or poles when they're broken. 
Square stock could be treated in the same 
The repair is surprisingly strong. 
First cut a réctangle of sheet iron and 
round up the edges as at left. Next nail the 
metal across the joint, placing nails 
one edge. Continue nailing as you v 
metal around the wood. A final wrapping 
with friction tape will protect your hands.— 
W. J. Spangler, San Francisco. 


sanuary 1949 255 


ANGLE BLADE- 


. } 2. ‘ 
Swivel Knife Cuts Curved Lines in Thin Material 


Accunate cuts along curved lines are 
possible with this knife, which is a natural 
for leather work or stencil cutting. The 
blade turns with the knurled handle, while 
the finger rest guides it and applies pressure. 

‘The original was made from scrap brass 
and drill rod. Use good steel for the blades 
so they'll hold an edge. A lathe helps in 
making the knife, but the job can be done 
by hand, Solder the curved finger rest to 


Groove Aids Drill Grinding 


‘A pnit-crinpine guide can be made by 
filing a round groove in the grinder tool rest 
at a 59-deg. angle. Hold the drill in the 
groove with one finger and rotate it while 
grinding. This will give the correct angle 
and make the cutter lips of equal length. 
Cutter clearance can be ground freehand. 
—H. E, Graves, Huntington Park, Calif. 
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the upper end of the shank. Tum or file a 
groove in the lower end of this piece to 
receive the upper setscrew. File the head 
of this screw flush and solder it after making 
sure the handle turns freely. 

Blades of many shapes and sizes can be 
made, Two types are suggested in the draw- 
ing. Grind to shape, harden and temper, and 
stone lightly, Make a flat for the screw on 
the shank.—J. T. Fountain, Lubbock, Texas. 


ut ‘ 
Landing Gear Absorbs Shock 


Hene’s a landing gear that reduces the 
chances of damage to a model airplane by 
absorbing part of the landing shock. Two 
small springs and a length of flexible piano 
wire are used as the cross brace instead of 
the usual stiff piano wire. This arrange- 
ment allows the landing gear to spread 
slightly when the model hits, and then brings 
it back to its original position.—Paul Hertz- 
berg, Jackson Heights, N. 


VIEW your slides ENTIRELY NEW TYPE 


LRT EC SAM Gd | rear-projection screen 
shows brilliant image even 
in fully lighted room 


The 7% x 7\-inch rear-projection screen, 
backed by the Kodak Ektalite Field Lens, 
both radically new, gives you even, over-all 
brilliance, detail, and freedom from distor 
tion never before approached with a 
viewer. 


Fine optical system includes Lumenized 
Kodak Projection Ektanon Lens f/3.5; 
75-watt lamp; heat-absorbing glass; two 
Lumenized condensers; three front-sur- 
faced projection mirrors. 

Built-in slide changer takes up to 75 
cardboard slides; also takes glass slides. 
Introducing Changer automatically switches on lamp 
the when each slide is inserted, turns it off as 


Kodaslide Table Viewer slide is withdrawn, 


Good news for 35mm. and Bantay 


quick shows with 2x 2-inch slides, small-group nies conauiethict 
viewing, initial review and editing, it's the new The body is of die-cast aluminum, fin~ 


Kodnalide Table Viewer. Ask your Kodak de ished in buff and brown. Viewer uses AC 
fora demonstration and see for yourself. Price, $95. or DC current; has eight-foot cord. 


Frice bet to change scidout notice. gage 
eo \ 


New 
- MIGHTY MIDGET—Kodak 

A Flash Bantam £/4.5 Camera 
5 Lumenized es sparklingcolor — ECONOMICAL—8 exposures on black-and-white 
. salon black-and-white: Kodak Films or full-color Kodachrome Film. 
TRIM—Fits pocket or handbag 
18 ounces. 
EASY TO USE—Body shutter release, automatic 


film stop, self-erecting front make picture-taking i 
simple. “Koda 


Efficient cooling system (by convection) 
slide fans: For —_ protects slides in Viewer. 


weighs only 


SYNCHRONIZED —Makes flash 
exposures up to 1/100... 
straight shots up to 1 


a trade-mark 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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| RADIO ENGINEERING 
| Television, FM, Broadca: se 


Servicing, Electronics, Aviation, 
Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request. 


VALPARAISO TECHNICAL INSTITUTE 
| Dept. 503 paraiso, Ind. 


BR swiss imported WRIST WATCH 


eae evi 


Special! ARMY BUNK BEDS 


er $19.95 
cunvasani ies STORES SiGe eT" 


runross HANDLE 


meds, The 
‘ORDER NOW! 


SPEEDCOR PRODUCTS 
2025 N. E, Sandy. Portland 12, Ore 


WALL TENT 2'x?' yateroroor 


Back winder 
open at back, Ends 8° high. Only 


CANVAS COVERS ws" 


front_and 


$1995 


It's the finished appearance of the 
job that counts. So, for those few 
final touches, you'll want the best 
in finishing tools. 

In finishing files, that means 
Nicholson or Black Diamond. 
Here are a few of them, with the 
cuts and 
home: 


‘AMERICAN SUPPLY CO. 
329 W. 5th Dent. PS. Kaname Clty, Me: 


HP GAS CONTROL 
cing pot of any car. Lets you 

TE RELAXED! Simply lit evel 
to increase speed; whee released, 


‘Swiss Pattern Files—in a variety of 


Ideal “for the 
Round Handle 


SOMUTAING NEW ONDER THE SUN 
Made of green and white sped 
waterproof duck with sel 
brackets. Screw 00 top of door 
yourself. No holes to drill. Fol 
{up for sorage in glove comp 
justable for Sedans, Couches, 


ILE FILOSOPHY"— 
on the kinds, care end 


INo more fumbling ia Pockets or 
Easily attached uoder dash or 


boy, parking lor, bridge tol, parking 
Moe 3 meter soft drinks, etc. Holds up to 40 Nickel 
OA OF ots $0 Pennies of Dimes. Hand buted chrome fais 


(Cin Canuda, Port Hove, Ont, 


NICHOLSON 
FILES. FOR EVERY PURPOSE 
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NOW PRECISION 


Prices quoted are F.0.8. Kelo- 
mazoo less motors. Atlas motors 
con be supplied at low cost 


With the @tGas. Tools That 
Industry Uses 


Precision work in metals is the goal of many a home shop 
owner. It gives you the opportunity to develop your own ideas 
and inventions — save money on household equipment and 
repairs—make money in your spare time—or become inde- 
pendent with a business of your own. Low cost precision Atlas 
tools are ideal for such purposes. 

The Atlas 10° “Quick-Change” lathe, 
for example, has 16 speeds — wide thread 
cutting range — precision ground bed — 
Timken tapered roller bearings — back 
gears for extra, power — V-belt drive — 
instantly reversible power cross and longi- 
tudinal is — plus many 
other features for only $27200 
Standard 10” lathes start at $212.00 — 6" 
lathes, $113.50. 

‘Atlas bearing construction — Timken 


—on every lathe, plus higher speed range, eZ 
enables you to handle all turning opera- re My 
tions in metals, plastics, and woods. Ask — 


your Atlas distributor for complete infor- 
mation and term payment plans. 


Send a Postcard for FREE Catalog 


ATLAS PRESS CO. 


155 N. Pitcher Street * Kalamezoo, Mich. 


MILLER $305.00 


Gitlas.15' Floor Drill 


Here's the work horse of thousands 
of shops. It drills or taps metals aod 
Slastice=—up to 5° diameter holes — 
dnd with low-cost accessories and tools 
handles many woodworking operations 
—"rands, carves, routs, mortises, shapes, 
intays, etc. Has "floating-drive™ spindle 
a4 ball bearings — and 

‘unusual value ae. $84so 


7” SHAPER $355.00 


MATCHED PRECISION 
MACKUNING AND 
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The only ot 
ongle-head 


Why Pay More and Get Less? Only the BULL BUFFER Se . 
Has everything you want in a polisher- sander ar 


1. fits gny chuck on om elected or 
shett—no ‘power unit 


ollsh and sand. faster, 8 swivel a 
fay” prot work=with ompl ORDER THESE ACCESSORIES FOR YOUR 
‘auechment for nokta BULL BUFFER 


Bull Bulter. compiete ion under photo 

Only ‘of Bull Buffer il. 
BERTRUM K. ENGINEERING CO. 

31214 Main St. Dealers Write for Information _ Kansas City, Mo. 


vest pocket or purse, "MAKES IDEAL ONT 


Dy FOR GIFT 
WRAPPING, 
TEN DAY TRIAL 


ADDING ae, 7 
MACHINE FOS tetater iS tctes et 


AGENTS WANTED 


CALCULATOR MACHINE CO., (Mfrs.) 


DEPT. 508, P. 0. Box 248 GLENVIEW, ILL 


Each Baby Calcul 
closed in beautiful rie 
ing Leatherette Cose — at 


no extra cost cosy, 


SEND NO MONEY 
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11g, YOUR PROJECTS CAN HAVE 
nA) PROFESSIONAL a and FINISH 


° oO ay 


SLICKEST WORK-SAVER 
FOR YOUR SHOP 


‘The smooth finish and tight joints that dis- 
tinguish professional woodworking and cabi- 
netry can now be equalled quickly and easily on 
your home shop projects ... with a Power King 
44" Jointer-Planer. This modern, low-cost tool 
saves you time and work in planing, rabbeting, 
beveling, tonguing and all surfacing... makes 
your work like that of the experts. 

‘The Power King is built extra-heavy for 
smooth work and long accurate service. Base and 
tables are massive iron castings, heavily ribbed. 
Table tops are ground so your stock slides 
smoothly. Front table widens to 8” at the cutter 
head, providing a rigid support for rabbeting. 

Uniform bevels, another mark of profes- 
sional-made furniture, are easy to cut with the Power King. The ground iron fence tilts 

, 45° both ways, locks rigidly for accurate 


gio | work. 3-blade cutter turns on precision 
Leong | NEW! FREE CATALOG SHOWS ball bearings. 

\ 7! \\ ALL 8 POWER KING TOOLS ‘You can save many dollars this year 
we 7 making the new furniture and household 

Wiigets Send 2 Posicar equipment you want and need—with a 


Power King 414” Jointer-Planer to help 
you do an accurate job. See it at your Power 
King dealers. Free catalog on request. 


ATLAS PRESS Company 
7 142M, Pitcher Street, Kalamazoo, Michiga 


ATCHED PREC 
MAT Woop workin: 


METAL WORKING 
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DON’T YOU 
BELIEVE IT! 


+++ THAT THE BEST PISTON RINGS 
COST MORE, 


‘© Some people think the best piston rings are 
more expensive. Burd “Graf-Flox” Pist 

Rings, proved superior performers on 
way and speedway, cost no more than ordinary 
rings . . . actually cost less because they give 
longer service. Burd Piston Rings out-perform 
in rebuilt engines because they are cast of 
tric furnace iron... each type has its own 
special metal formula which i imparts the right 
degree of hardnes J 


without danger of scoring, seizing, or 
{ sticking in piston grooves. Burd 
"Graf-Flox” Piston Rings stop 
fuel and oil losses . . . restore pep 
and power. The coupon will bring 
you more information in two 


- , FREE booklets. 


AuTOMOTIVE 


PRODUCTS 


EURD PISTON RING CO., DEFT. 129-8 
Rockford, in 
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Growing Demand Requires 
More Local Plants 


id ultra comfort. Truly 
i ent. 


Mf You're Building Your Own Fireplace 
WERE'S AN EASIER FOOL-PROOF WAY TO 00 7 


WRITE FOR BOOK TODAY 
Small Book 414x514 seat free. Lar 

Book, S17x11, beautifully ilusteated, 25¢ 
Auk Jor Free Date on Outdoor Fireplaces 


PRICE FIREPLACE HEATER & TANK CORP. 
75 Austin Street, Buffalo 7, New York 


BLASTO SPRAY GON MF. ep P-1 


“EVEREADY” 


The flashlight battery with “Nine Lives" 


Recovers Power Bet 


"7007 Haas Ave, Los Angeles 4, Calit 


een Uses— 
Bounces Back for Extra Life! 


T~«C(C«With the famous 


aan pogo the construction features that guarantee 
smoother, more powerful operation 


COMPLETELY ENCLOSED MOTOR: Super pow- 
ered, precision balanced motors en- 
closed to prevent dirt, grit, etc. from 
entering. 

ALL BEARING CONSTRUCTION: Oversize grease 
sealed ball bearings used throughout, 
assure smooth, motor operation. 

LARGE RUGGED BASE: Rubber feet provides 
solid mounting free from vibration. 
Recessed bolt openings for permanent 
mounting. 

INDUCTION RUN MOTOR: Develops less heat 
in the windings — more desirable for 
continuous operation. 


LARGE WHEEL GUARDS: Allow use of special 
shape grinding wheels or wire brushes. 
Guards fitted with chip breakers. 

BELL TYPE CONSTRUCTION: Provides full clear- 
ance so that long straight pieces may 
be ground across the face of the ma- 
chine. 

STURDY TOOL RESTS: Adjustable for any 
type of work with ample take-up for 
wheel wear. 

CAPACITOR START MOTOR: Uses low starting 
current . . . actually less than 15 amps. 
is consumed. 

WOLTAGE: Standard models of the 1/3 
HP. and Y H.P. grinder require 110 
Volts, 50/60 le AC current. Stand- 
ard 1 HP. grinder takes 220 Volts, 
50 or 60 cycle AC current. 


SNAP-ON TOOLS CORPORATION 


8060-A 


ea — 


28th AVENUE * KENOSHA, WISCONSIN 
International Division: Keno: 


1 SNAP-ON TOOLS CORPORATION 


8060-A 28th Ave., Kenosha, Wisconsin 
Please send catalog containing Bench Grinder detai 


<¢ AAy-On Bench Grinders 


Trade Mors 


) y 
GRINDING WHEELS 
of natural aluminous oxide 
abrasive». fully vitrified, 
From 60 ric for fine grind 


ing to. 24 grie for hea 
work, i‘ 


WIRE WHEEL BRUSHES 
High quality wire and 
metal, bound to prevent 
chips flying loose. Crimped 
belatles cannot bend or 


WHEEL 
DRESSER 

Quickly trues, cleans grind- 

ing wheels. Protective hood 


‘Thick safery glass for clear 
vision, protection. Sturdy 
aluminum frame. Easily 


attached to grindee. 
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Any Drill Press Gives 


15 ESSENTIAL OPERATIONS With 
BARROW Workshop 700LS 


‘@ You can plane woods and plastics, rabbet, tenon, 
Panel, groove, bead, contour, rout, mortise, surface 
sand, drum sand, cut moldings, shape, dovetail, grind 
‘and drill with Barron's time-tested and proved precision 
‘workshop tools. They save time, money, broaden your 
‘workshop techni A full line of drill press spindle 
adapters and 4" Dovetail cutter also available, All 
fools sold on 10 day money back guarantee, 


Th 0 


ROTARY WOOD = -2¥443" DRUM novaRY SURFACE 
PLANER. SANDER ‘SANDER 
safety planer A "mus * dia. aluminum 


Geer Y00 008 evs 


2. ey 


goto and ia ood Geary 
WP aos ot 82-10 fe er, 
$3.95.With 5 Sleeves $5.9 


<aey 
DRILL PRESS TABLE 

Fits ony diill press, Has 234 

23, jnch working wlace for 

holding work pieces flat ond 
duipped with adjust- 


$9.05 F.0.8, Detroit 


i 


ROUTER & ROUND END 
‘MORTISING BITS 


ALL-METAL 
SHAPER FENCE 

‘deal fr shaping ond moliog 
‘operations, other vier. 
metal, nothing to were al 


$8.25 F.0.8, Detroit 


ath 


‘Setign on market. $8.00 with 
3°Sett Sondard Blades 


See Your Dealer... . Or Write Direct 


BARRON TOOL CO., INC. 
270 Architects Bldg., Detroit 1, Mich. 


ARRON wor'suor TOOL 


WORK SHOP 
AMAZING NEW SAFE JIG SAW 
READY! 


able 


Tie" srelt 


‘Desters write! 
SYNCRO CORPORATION, Dept. M-19, Rochester, Mich. 
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Electrically Welded Endless 


do mere work for 708, The proper 
extend the scope of this tmprtant as 
“irom tough 


it the following 

Winds wide, 5! 
> wide: 66 lone: 
TO" long 


RILL SAW & TOOL WORKS 


405 E. Main Bt, tion, N.Y. 


Doe a Setter Gob 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


ormers to tear pocket, Aluminum stock, 
Plumb, 45° Viol. 


‘Only 3 8, wot. 
$2.00 


“pope SEM Tool Sik he 


EMPIRE LEVEL 


Box 97, Dept. 707 


Jwauke: 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 
Pumps 1800 GPH 300 gal, 30° 


high, uses % to % HP 
motor. Will not clog. $650 


since 1936 


LABAWCO PUMPS, BELLE MEAD 3, N. J. 


IGGEST KAYAK VALUES! 
LIGHT © STRONG 
SAFE @ SPEEDY 
EASIEST TO BUILDI 

ing or bending. Few tools. 
‘TO USE. Lowest possible center of gravity. 


SAFEST. 
Giant WEIcMT! Easiest to handle—onto car or thr woods. 
ECONOMICAL! Complete hit. Nothing else to buy. 


AMERICA’S 


DEDHAM KAYAKS, 


DEDHAM, 


MASS., DEPT. A-8 


Now’s the time to step out of the "hourly wage 
class”—and make BIG PAY EVERY DAY in a 
business all your own! Here's how—start a floor 
surfacing business with an American! Hundreds of 
men are doing this and making $35 to $50 a day 
—you, too, can make big money! 

There's plenty of floor surfacing work all the 
year ‘round in today’s booming building industry 
Pleasant, indoor work ...sand both new and old 
floors. Easy to operate an American Sander—no 
big overhead—no large investment—no special 
schooling. Decide now that you want to get ahead 
and be your own boss! 

Send for “money-making” booklet entitled 

“Opportunities in Floor Surfacing"— 

use coupon and enclose 25¢ in coin or 
stamps to cover handling. 


Name 


Send Coupon Today! ..... = 


| City... 


Awernican 
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CET THIS AMAZING 


ALL ELECTRIC PRODUCTS CO. 


eee =} .. DRAFTSMEN 
Making 


Patent 
Drawings 
X 


anny ancient 


> » INVENTORS 
money- and time- 
saving information 


AT THE TOTAL COST TO YOU OF ONLY $3 


fection’ that 
‘ecial methods 
work and to 


ie 
iw grea htm oi er est“ BS, 
BE st er vens ner ara 


USE THIS COUPON TO GET A FREE TRIAL COPY 
OO - - 
| The Macmillan Co., 60 Fifth Ave.,New York 11 


nl me copy of MAKING PATENT DRAWINGS for 
ide to heep it Twill pay $3.00. 


! 
! 
1 
' 
1 
H 
(Pisses ie petil tone wosher ven bevcoma)””” 
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INF Northfield 


; nz 
*F7 TOY 
‘AUTO 


NO WINDING 


RUNS 
FOR HOURS 


Only 
$2.98 


WEW 
BAND 
SAW 


$45 VALUE 


FOR $99-95 


value—Scurdy all metal 10-inch 
te. Compares with s1ws 
ial introductory price for 


Pittsburgh 4, Po. 


4 


Cireylor Saw. Deptl of cut 
; Table 14¥5" x 17” 


Up to 46” between 
blade and fence. 


"Y 
In 60” x 18” space SHOPSMITH 

is a complete power-tool shop 
—run by one motor 


certs from 
ic power 


In less than a minute Snopsurra 
any one to any other of the five hi 
tools shown here, I 
greater work capacit 
tools, (SHoPSMITH converts also to 
der, router, drum sander, shaper, 
mortiser, ete.) SuorsiurrH ix precision-en 
neered, ruggedly built — weighs 200 Ibs. You 
in set up a Sworsmird in any corner of 
your basement or garage 
See demonstration at any 
Montgomery Ward store, ot 
your leading hardware or $15950 

department store. Or mail sin y4 np 

coupon below for name and bet bearig moter 
address of nearest dealer, $398 aed 


FIVE TOOL UNIT 
COMPLETE ONLY 


MAGNA ENGINEERING CORPORATION 
3 California Street — Dept, zt 

San Franciseo 4, California 

Please send descriptive folder on SHOPSMITHT 

anc name of nearest dealer 


Name 


Addveas_ — = 


| 


SHOPSMITH os a 
Vertical Drill Press. 
Drills to center of 15- 
inch circle, 27-inch 
maximum distance 
from table to chuck, 
4Y-inch feed 


|B snorsitn ox a 127 bie 
| Sende, ple mitre 
P eange table tilts 
) to 45 degrees. Dises can be 


nd replaced in 
seconds 


t 

power tool 

q curate drilling for doweling. 
No limit on length of work 

I 


5 swopsmiry os 347 
Lathe. (31” between centers) 
with a 15-inch swing, Quill 
feed 4Y% inches, Tool rest al- 
ways slides parallel to ways 


1G- 
CuphCITV 
TOUS 


7 NONE 


State 
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Dial Tames Oilstove 


You won't burn a roast in an oilstove 
regulated by this new thermostat, W 
dlial at the top of the thermostat is set to the 
desired temperature, « feeler bulb inside the 
oven automatically maintains a steady heat 
at that level. The device is made by Auto- 
» Produets Co., of Milwaukee. 


Spray Gun Is Versatile 


WEN attached to an ordinary garden 


hose, 
killing phint inse 
cleaning. gr 
through the 
water mixed with 
the handle. 1 

Corp. of 


s, washing dirty ca 
surfaces, As water 


rs, OF 
passes 
y of 
ned in 
Moto- 
dena, ‘ 
jal solutions, one for gen- 
ather for ear washing. 
ls for about $9.75 


Wy 


GROBAN'S -WAR 
SURPLUS BARGAINS 


WESTINGHOUSE ae 
Air peel f) 


War Surplus Speci 


2 CVENDER PESTON T 


| For 
+ PAINT SPRAYING 

= INDUSTRIAL USES 

© TIRE INFLATING 

* SPRAYING INSECTICIDE 
* OPERATING AIR TooLS 


FOR THE HOME... FARM... FACTORY. 


‘A REAL BUY 
+ worth many times this price 


ORDER DIRECT FROM AD 


SATISFACTION 
Send pojmest ot pate GUARANTEED 


st order today 
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WRITE FOR OUR FREE CATALOG! 


SHOP By 
Sate MA 


t and SAVE 


WATER 


Mid.by Packard 


n any pumping need 
Belt Driven 
Centrifugal Pump 


FIRE PROTECTION 
PRESSURE BOOSTER 


INKLING SYSTEMS 
STOCK WATERING 


IwousTeLAL PonPING 
= 


N SUPPLY CO: B 


GROBA' 


©. 1507 5. MICHIGAN AVE: 


GROB BAN SANS 
; SURPLUS BAR 


BRAND NEW 
AIR OR OIL 


HYDRAULICS 


VICKERS MF9 


Hydraulic Pump or Motor 


HYDRAULIC 


SCOOP!! CONTROL VALVES 
BRAND NEW HIGH VOLUME Fourway. 


CENTRIFUGAL PUMP |, 


BRONZE fs ia” 
PUMP Wega tA/7 


Positive 


Displacement 
crnoror 


VICKERS HEAVY 


HYDRAULIC CON TROL | VALVE 


ator DIRECT FROM ao GROBAN SUPPLY CO. 
Payment or purchase order today 1507 SOUTH MICHIGAN AVE. 
SATISFACTION GuaRanreEp Chicage 5, I. Dept. 
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ou Equal & 7476 | 
pin Home for 


Last Year’s Profit 


$3,000! 


1473 


Jae 30%Lt0 40% mn’ 


on Your New 


FINE TOOLS 
WEEO 1 
ron FINE OIL. 


* Prevents Rust 


+ Cleans + Polishes 


FREE BOOK 
SHOWS HOW TO START 
INDEPENDENCE AFTER 40 


abiomen. Specify right oF eft aide te.tea 
‘oF double 


Pui 


CE CO. 
308 East 12th + 


FOLEY MFG. CO., 119-9 Foley Bldg. 
iimeveetis:18,, Minn. 
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Bargatus FOR HOBBYISTS AND EXPERIMENTERS 


ALL “QUANTITIES 


HEATHKIT 3 TUBE ALL WAVE 
RADIO KIT 

No, KL. An Ideal Beginners 
io Kit covers 580 to 6000 
KC “including Broadcast. 
police, aircraft, amateur 
marine, and forsign broad. 
fasts. All parts including 2 
tubes supplied. 110V 60 cy 
‘AC. Transformer operated, 

complete instructions. for 

loud. speaker (not in- 

we ioe 

31.95 

$1.00 

BC 645 GENERAL ELECTRIC 
TRANSCEIVER 
‘No. 201. Complete 
15 tube trans 
ter receiver. Ideal 
{for ‘new citizens 


i ete. Con 
article in August ELECTRONICS. Mi 
Brand new in original GE. cartons withtubes. | 


‘Add postage for’ 25 Ibs 


LIMITED SUBJECT 


INTERPHONE 
| 2WAY CALL SYSTEM KIT 
No. IPI. Saves. mar 

Detween’ house 3 

{tenant house, | workshops, 

tc; cao be used to watch 

baby from neighbors. Uses 2 

Wwires and will operate up to 

T'S mile. More than one re- 


instructions. Shipping 


$14.50 | 
weight 3 Ios. 


ASTROGRAPHS 
za WITH CASE 


Only $3.95 | 


No, 253. New 823 
navigation instru 
ment which can 
easily be used to 
make a food contact 

‘map holder. ete. The 
case 14347 x 11° x 10° high is perfec 

Kit, camera, projector ease of for Dull 


5 portable phonograph pieni 


| $19.50... . 2 FOR $35.00 | 


| for ear use, 


1 
i 
; 
; 
ie 


Access 
pe 1c open 
. $3.95 


S FOR BC 64S 


supply for nome or 
ice use... 514.50 


HOME WORKSHOP GRINDER KIT 


fg ful 
trom Army surpis dr 
‘motor, Purch 
Simpl changes and shat 
tensions, detailed in. g ng 
Structions and all parts 3 
imately 5,000 R.P.M. 
rinder, flexible shaft too, 
‘saw. Shipping weight 6 Ibs 


ARMY ELECTRONIC 


ee eae t No, 275. Makes exelent 


ALTIMETER | 


No, 200, 
Wu 


cations such as elec: 
{tonic burglar alarm, 


And instruction manual. Shipping wt. 87 Ios. 


TANK TRANSMITTER 
POWER SUPPLY 
223. Army PEL2S 
wer supply provides 
volts at 160 MA from 
12 or 24 Volt, storage 
Danery. Heavy. duty 
ters starting 
lays, fuses, tubes, and 
‘diagram. Shipping wt 73 Ibs. 


$12.95 
132 TABLE MICROPHONE 
No, 210, One of the Army's dest 
Buit by Kellogg, ideal for tctory cal 

1. public address, amateur use. 

‘new in original cartons. Add 
postage for 5 Ibs. 32.95 


HOW TO ORDER 


tc, has le 
Covered compartments in bottom. Cost Gov't 
$125.00, Add postage f 

ON 58 


GENERATOR 


ts 

New’ Add postage tor28ibs. $7.95 
8C 746 TUNING UNIT 
No. 257. Transmitter R 


Walkie 


METER SPECIAL 


No. 237. Beautiful Dejur 3° 
Sauare Precsion Mihampmeter 


Rugged atmy cons 
‘Shipping wt. 8 Ibs. 
G.E. 50 AMP CIRCUIT BREAKER 
No, 204. New General Electric 50 
‘Amp. 220 Volt AC excuit Breakers. 
100 Amp. when used on 110V. Adé 
postage for 4 Ibs. $2.95, for $7.50 
MINIATURE 
ELECTRIC MOTOR 
No, 211. Tiny Delco motor 
‘only 1° x 14" x 2° 10,000 
RPM. Operates trom 6 to 
24V. ‘Excellent for models 
$2.95 Add postage for 1 0. 


Give part number ond deseri 


| og otto heme best 
| Naa postage or ibs. 


TO PRIOR SALES 


HEATHKIT HIGH FIDELITY 
AMPLIFIER KIT 


ducing quality music at 
home, churches, mort 
‘outdoor gatherings 


ete 
(Gush ‘pull creat) tesformers, punched 

| chassis ‘and detailed assembly instructions, 

| Shipping weimnt 20 ts. 

hae Fidelity 12 P.M. Speke or above 36.95 


C375 TRANSMITTER TUNING UNI 
No, 203. A beaut Army 


- buy In surple 
$2.49 wt over 20 Toe 
FM PUSH BUTTON TUNER 
No, 224. Brand new ten push 
Scion fuming assembly rom 
Kiny"recier, Conins « 
100 MF ser pd tn 
| putge fr i0 bs. $2.50 
1G.E. 1000 VOLT 250 MA 
DYNAMOTOR 


‘weight Cibe, $2.95 
POWER TRANSFORMER — 


$3.95 one 
2 Fon 49.95 Wen it 
NEARING AID 
HEADPHONES 

Wot be. Nansng 18 type com 

fovable, Reps sut out nove, 

% 

THE NEW 1948, HEATHKIT 8” KIT 
‘OSCILLOSCOPE 
$.0x complete tito bein 
Seon 5 osetoscpe ideal 
terstecring and servicing leet 
Son and 


fom 110-V 60 ey &. 
pensated vertical and horizontal 
| amplifiers and 15 ey to. 30 KC 


$39.SOmretory 


n. Add postage for weight shown 


No orders under $2.00. We will ship C.0.0. 


HEATH COMPANY BENTON HARBOR 16, 


MICHIGAN 
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More people choose 


than all 
others 
combined 


Every group of tool 
users, homecrafts- 
men, farmers, arti- 
sans, prefer Plumb 
over all others. Inde- 
pendent surveys have 
brought out this fact 
many times, 

Plumb tools are made 
better. Special analysis 
steel is used in the one- 
piece head. The handles are 
made of tested, shock- 
absorbing hickory. The real 
reason for Plumb’s popularity, 
however, is that Plumb tools do 
jobs faster and better. 

Fayette R. Plumb, Inc., Phila 
delphia 37, Pa. 


The red handle with the black head 
—exclusively Plumb 


PLUMB) 


HAMMERS + HATCHETS + AXES - FILES 
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ZT. 
Advertising 
Machine 


Ic Post Cards 


‘Learn how thousands of busine: 
men, in every line, are boost 
sales in spite of conditions— 


machine, 
Id direct. 


& 
SEND NAME © 


¥6i DAY 
COMPANY 


4546 RAVENSWOOD, Dept. 161, CHICAGO 40, 


Save Time and Money -——— 
with this Press 


Ten-ton press, ideal for all 
kinds of pressing, separating, 
straightening, and bending jobs. 
‘Ample capacity for home shops. 
Easily adjustable table tokes 
work up 0 18 inches wide ond 
11% inches high. Roller-bearing 
rom for long life. Send for free 


UT-I0A Press f.0.b. factory $31.00 
DAKE ENGINE COMPANY 
G 


jd Haven, Michigan 


BUILD YOUR POWER TOOLS| 


WITH POLY BALL BEARING ARBOR! 


POLY PRODUCTS, 2032-B E. Walnut, Pasadena 8, 


lif 
AMAZING NEW TRAP #3332 


CAN'T HARM CHILDREN, PETS, Bi 


NEW «sr ALUMINUM LEVEL 


Here’s new Value! 


Celebrating 80 years of Toolmaking 


A level's a level until you 
look into its quality, durabil- 
ity, utility, design, Then — a level 
can be a thing of beauty, a tool to help 
you project your own skill to the precision 
work you turn out. 
Take a new Millers Falls die cast aluminum level in 
hand. Feel its keen balance and highly polished, accurately 
sround faces. Note the superb visibility of ite white viel wells 
—how well they’re protected with solidly set glasses, 
of the convenience of the two level vials and four plumb vi is 
- how long the smooth aluminum die cast frame will last. 
Make you want one? Your hardware dealer has plenty! See 
him today. 


‘ Millers Falls Tools 


GREENFIELD »« MASSACHUSETTS 


Ball-Bearing SPEED egal 


End this needions 


‘waste and oxpents 
's Most Advanced 
E-REFINING Fitter 


aur or 


ee ay 


® The 1949 edition of the famous 
Center Tool Co. Catalog is now 
ready! Every workshop owner 
Should have a copy. 240 pages full 
of illustrations, descriptions, and 
es of the latest tools made by 
known manufacturers. In 

ou pay the cost of printing 

refund your 


Prompt delivery on most tools. 
‘Send check or money order to- 

day! 
CENTER TOOL CO., 153 Centre Street, Dept. D, New York 13 


‘cus “oe 
ea ete MACHINERY COs osaecy isi igs: 
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oo You CAN DRILL 
YOUR OWN WELLS! 


cast, 
DUTY mopeL Jor 4~ apa 
fe ie Re “Feat 


Sasotine 
Gye INDUSTRIES 
‘West Cheshire, Conn. 


Now .. . you can quickly and easily 
Modernize Tables, Sink Tops, etc, with 


We. POLATEX PLASTIC TOP 
Ka 


ie. BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 
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‘Swing into Duntile production NOW. Tie in with the biggest building 
‘cle im history, High income potentials on low investment: Manulactr 
ing i easy, interesting, probable. Aut 

‘maximum production at minimum cont 
sary. Testract you fully. Back you 


W. E, DUNN MEG. CO. 
“429 W. 25ed Street 
HOLLAND, MICHIGAN 


LE 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


IMMEDIATE 
DELIVERY 


BURR MFG. CO. 
8939-B VENICE BLVD. 
OS ANGELES 34, CALIFORNIA 


AaB 


With CASITE in 


your car 


4 whoosh—your car 


moother, sweeter perforn 
been looking for. 

And thousands of 
have plenty of power 


les from now, you'll still 

5 engine wear hee 
matter what ki 
gets it around quick 


THE CASITE CORPORATION, Hastings, Michigan 
CASITE DIVISION, Hastings Ltd., Toronto 


Quick Starting 


in coldest weather 
Q or double- 
your-money-back 


WINTERIZE WITH 


tw Your cankease 
rout 1m your cas ran 
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Finding 
«3. Lathe-grinding 
4, Flexible-shaft 
5. Sanding- 
Polishing 


Aversatile tool with plenty of power 
—to do your work faster and easier 


You can see by these pictures why home- 

workshop fans say, “The Dumore Duplex 

is the handgrinder to buy!" It's a real tool 

— rugged and powerful, And it’s built to do 

everything from delicate carving in plastic, 

and wood to tough clean-up jobs on hard ~ 
weld-metal! 

Just think of the advantages of these features: 

1. A full 44 hp Dumore motor for no-stall 
power. 

2, An extra-capacity chuck for ¥%4”, Ys" 
and 3/32” tools. 

3. Attachments that convert it instantly to 
Flexible Shaft Tool, Bench Grinder, 
Toolpost Grinder, Sander-Polisher, 

It is almost impossible to list all of the hun- 
dreds of jobs you can do with this fine 
Dumore tool in any workshop. We hear of 
mew ones every day from enthusiastic, satis- 
fied users. And every job is done faster, easi- 
er, and better — thanks to the Duplex. Enjoy 
working with a tool that adds so much more 
fun to your hobby. Get a Duplex today. 


Tear out 
thi 
ond mail 
today 


oupon 


The Dumere Company, Dept. A-52, Recine, Wisconsin 
Please send me the items checked: 

Duplex Deluxe Kit with 27 accessories, $27.50 enclosed 
GDuplex Standard Kit with 9 accesories. $19.75 enclosed 
Shipping Charges €.0.D. on all items 
Ci Complete information on the DuplexGrinderandallaecessories. 


REPAIR OR 
REPLACE 


WITH NEW 
Centrifugal Mercury Clutch (54- 
inch shaft). Suitable for 


SAVE MONEY! 
fase gr svn |) 


Powered by electric motor or gas 
engine. Use as replacement or 
spare. Special 
purchase 
stock, each 
unit perfect and in original pack- 
age. A $28.50 value—your price 
only $7.95, postpaid. Not War- 
ranted, Send check or M. O. 


Heed end Tall-Light Combination 


4] +++ for bike oF scooter, or as 


auxiliary on truck, car, trace 
tor, motorcycle. Special 6-volt 
bulbs, suitable for generator or 
battery. Every set in perfect condi- 
tion. A $2.75 value; your price, only 
$1.49, postpaid. Send check or M. O. 


WEISHOR CORPORATION 


1029 N. 7th St., Milwaukee, Wis. 


SHOE REPAIR OFFERS BIG INCOME 


LEARN IM 42 WEEKS TIME 


AUTHENTICAST 
SHIP KITS cost 


Speed Equipment 
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‘NEWHOUSE AUTOMOTIVE TNODETRIES, 587-45 WEREFORD, LOS ANGELES 22, CALF, 


}OWBOATS, KAYAKS, DINGHIES, 
DS, OUTBOARDS, RUNABOUTS, 
NEW CABIN CRUISERS 

Everything Complete in Kit. Quolity| 

Material. Simple os ABC instruc: 
tions, Immediate Delivery. 


‘SEND 25¢ (COIN) FOR CATALOGS 
Colorful Illustrations show oll 


‘49 Models, 8 to 23 Ft., and 
Construction Details. 


U-MAK-IT BOAT CO. 


Formerly Kayak Boat Co. 
1038 WHITTIER ST., N.Y. 59. N.Y. 


——- 


NOW! sup Your owN " 
q@LATHE GRINDER 
DRILL PRESS STAND 
erick giSoaers from ove 
(J WORKSHOP TOOLS 
worn 


Merrick, N.Y. 


Pipe Taps & Dies 
a A “Gum” Circular Saws 


Med tor Write for Information. 


J. C. MOORE INDUSTRIES "2-2cnz0" 


Sewing wood models 
Hobby-Flex 
...@ genuine Dumore 
flexible-shaft tool for 
faster, easier hobby-work 
Flex is 


“made to order” for you, 
's made by the same 


le aft cools for 
So you know you're 

ing the finest when you 

a Hobby-Flex! 

Just look at these special 

features: 


1. A vibrationless 1/20 hp 
Dumore motor (15000 rpm). 

2. Adurable 36” flexible shaft: 
8-foot cord. 

3.A. pen-size handpiece for 
“close control” on fine work. 

4A chuck that takes both 
Yq" and 3/32” tools. 

5. A handy hanger-ring w hold 

the motor on a hook or 

overhead pipe. 


Corving fine woods 


Doesn’t that sound like the 
perfect tool for hundreds of 
jobs in any home workshop? 
And it is. That’s why it be- 
longs at the top of your 
“want” list. Send for com- 
plete information, Ki 
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7x 50 


BINOCULARS 


MADE TO RIGID MILITARY SPECIFICATIONS 
Brand New 


tt to 
Lifetime 


MADE 


$582 °° 
z 


My lowest 
month sharp 


Wile Oia, 


WORK AT HOME—PART OR FULL TIME 


Build steady ropeat CASH business with the Foley Lawn 
Mower Sharpener—uses same s 
tories. Simply put mower 


‘experience needed. 
Tells how to start—no canvassing neces- 


is clear profit, Avallable Mall cou- 


on today. 


FOLEY MFG, CO., 108: 


Foley Bldg., Minneapolis 18, Mina. 
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HOME WORKSHOP BARGAIN 


Stucco Spraying 
Earns High Incomes 


Beautifies and Protects 
All Types of Buildings 


sprays plantieslike 
wuring beauty 


‘COLORCRETE INDUSTRIE: 
S72 OTTAWA AVE, HOLLAND, 


CAP MOTORS 


GENERAL ELECTRIC & WESTINGHOUSE MOTORS 


(Brand New, Not Gov't Surplus) 


Split’ Phase 


For All Makes 
and Models 


Henge cu to oversrich mbstoren 
Eiaeaacs iow to sare 


SEATING over-ich mixtoren. Va 


SALESMEN WANTED! Big Pron! 
Send name, address on penny posten 

particular antbow ore joureforirosocng, 

VACU-MATIC CO.,7617-1481 W. State St., WAUWATOSA, WIS. 


NEW £&@cdee SANDER 
t- _ 


The “Pocket-Size 
Machine Shop” 


HIGH-SPEED STEEL CUTTERS 
AT NO EXTRA COST 


OWN A FAMOUS 
(2) MOTO-TOOL 


MaTO-TOOL HT He. 2 | Amazing 
olin aisee:. | MOTO-SANDER | 
; a AND POLISHER 

SAVES TIME—SAVE: 


E MOTO-TOOL FEATURES 
10 HPAL plus ay a 


BUILD YOUR OWN 
POWER LAWN MOWER 
DREMEL MANUFACTURING Toons coma 
Dept. SP129-A@ Racine, Wis. UKE MAGIC 


waite 
FOR 


a ie owing fd orlawn ty bate 
Inte fase erent tet potatoe 
Tee Ue ae ya Se eat a 


Sov te Crater 


Ne Limit to Length 
eV stork tt Will Eat 


THOUSANDS OF 
SATISFIED USERS 


T KITS 8288 
$54.00 | averace cum 


Prywoop Boa 


ssgembled in 8 
‘complete  meludin 
. Send for fee folder . 
TAFT MARINE WOODCRAFT 
Dept. K 636 39th Ave. NE. Minneopolis 21, Minn. 


1, Wis, 
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SAVE TIME J MAKE ExTRA 
AND WORK ! Money 


EASY TO 
E oneeatt Bh tin 


and“PEPPY PAL” 
GARDEN TRACTORS 


THE TIME OF THE YEAR 
Pack the season with thrills. Race your favorite 
slope with the sure-footed control of perfectly 
matched, hand-crafted Northland Skis. North- 
lands are ideal to own, ideal to give. Send 15¢ 


for the famous Northland Ski Manual, or, write 
for free pamphlet. 


NORTHLAND SKI MFG. CO 


| U.S. Olympic Ski 
| ST. PAUL 4, MINNESOTA 


JACK KNIFE 
15%" 0PEN 


so itt fr MOEN, Taran 
Send Checkor MO. 29S 


JUMBO JACK KNIFE CO. 


with a “YANKEE” 


QUICK-RETURN SPIRAL 
SCREW DRIVER 


@ Save your wrist: drive and 
draw screws faster. Just push 
on a “Yankee” 130A Spiral 
Driver. Your weight and the 

spiral turns the screw without 
blisters or fatigue. Quick. 

return spring in handle holds 
blade in slot and returns the 


handle after every stroke. YANKEE” TOOLS 
NOW PART OF 


ORTH BROs 


ure. Co; Hireicm \V-==>t GENERAL ENGINES CO. 


EASTERK DIVISION) DEPT. M- DREXEL BLOG., PHILA. 6, PA. 
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FESO, Freda 
Eladines tig manafectar 


TAKES ALL THREE 
jonaty FASCINATING, MYST 


scnithenal reaaces pe 
as tad reliees poe 
SSED AIR INSTANTLY, 


BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. PS BUFFALO 3,N. Y. 


sanuary 1949 26! 


THE 
REVOLUTIONARY 
NEW 
BOICE-CRANE 


FRiction-matiG 


WET TOOL GRINDER 


‘SIMPLIFIED SELF-ADJUSTING FRICTION ROLL 
DRIVE. No countershaft or extra belt. 
PERIPHERAL SPEED REMAINS CONSTANT 
AS WHEEL WEARS. Exclusive feature. 
NO WATER THROWN ON OPERATOR. 

Has “controlled-water action”. 

PERMITS PROPER PRESSURE CONTROL. 
Operator takes a comfortable standing 
position and works on top of the wheel. 

LARGER TOOL REST (2%2’’ x 5’). Perfect 
for long, slim knives, wide tools. 

ACCURATE CONTROLS FOR GRINDING 
ANGLES FROM ZERO TO 30°. First tool 
rest with adequate adjustment, 

8/’ DIAMETER and 1/2’ FACE SANDSTONE 
WHEEL. 135 r.p.m. increasing as wheel 
wears to maintain peripheral speed of 
approximately 280 feet per minute. 

GRAY ENAMELLED STEEL CASE. 16 gauge. 

Weight 14 Ibs. net; 17 Ibs. packed. 


Only $16.50 
Order today from 
Power Tool Dealers Everywhere. 


BOICE-CRANE COMPANY 
944 CENTRAL AVENUE + TOLEDO 6, OHIO 


THICKNESS PLANERS + SPINDLE SHAPERS + SAW- 

JOINTERS + LATHES + TILTING-ARBOR SAWS + BELT 

SANDERS * SPINDLE SANDFRS + BAND SAWS + JIG. 
SAWS « DF. PRESSES 
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Plastic 
draw the 
container of milk, all you do is plug the 
Lustron® separator through the side of the 
container. The gadget is tasteless, odorless, 
acid resistant, and can be used over and 
over again. It is sold by the J. A. Danielson 
Company, of Richmond, Calif, 


Cream 


Refrigerator Jug Has Spigot. 
Fine for storing fruit juices, iced tea, or ice 
water, this square-style refrigerator jug occu- 
pies a minimum of space, and the spigot 
makes it a simple matter to draw what you 
need. The removable, easy-to-clean top and 
spigot are molded of plastic. The Haskey 
Co., of Chicago, is the distributor. 


Modern Living 


Keeps Sandwiches Fresh. With 
this new clear plastic box, you now can 
arry a sandwich in a lunch box, pocket, or 
without crushing it, Designed espe- 
ly to hold a sandwich, it is 4%” square by 
14” deep. The boxes also are used to store 
refrigerator leftovers. They're priced at 20 
cents each by Pilgrim Plastics Co., Los An- 
geles, 


. | 

2 FT) 

Opener Removes Any Jar Top. 
A toothed, V-shaped opener of rustless steel, 
the Triple Topper®, will cope with any jar 
or bottle. Screw jar tops are slipped into the 
V until the teeth take hold, and the jar is 
then turned. For bottles, there is the opener 
shown in the inset. The L. L. Fike Metal 
Prod, Co., Independence, Mo., is the make 


Homecrafters’ Ch 


ice! 


ind today’s 
Fae tence on wee ede 
Sra nuts Raac aioe 


FOR PLEASURE 

OR PROFIT 
You'll enjoy 
making ship, 
tain and plane 
models, pup- 
pets, costume 
jewelry, wood 
ings, bookends. 
grave monograms on glassware, 
tool leather billfolds, handbags,’ etc. And it’s a 
dandy for all kinds of repairs. Used by industry for 
exacting production jobs—preferred by craftsmen 
and mechanics. 
EASY TO USE as a pencil. Fits your hand comfort- 
ably. Lightweight, only 12 ozs. 
WORKS ON ANY MATERIAL. Metal, alloy, glass, 
plastics, wood, horn, bone, leather, etc. 
PACKED WITH POWER AND SPEED. Runs at a cool 
25,000 r.p.m. AC or DC current, 
DESIGNED RIGHT in every detail—result of 50 years’ 
experience. Close-fitting motor, non-breakable hous- 
ing, 7-segment commutator, interchangeable spring 
collet clutch. Every part ripieested to make Handee 
the perfect tool. With 7 accessories $20.50, In 
carrying case with 40 accessories $27.50. 
PLASTIC-CRAFT KIT. All materials needed for inter- 
nal carving (Handee not included) $6.95. 


With its Attachments and Accessories, Handee Performs 
More Operations with Greater Accuracy than any Otber 
Tool of This Type. 


GET AT STORES OR SENT POSTPAID 


CHICAGO WHEEL & MFG. CO. 

T101 W. Monroe St., Dept. PO, Chicago 7, Il. 

Send (] Handee Kit () Handee Tool ) Plastic-Craft Kit 
1 G.O.D. 1 Remittance enclosed 1 Send Manual 


Name 


Address 
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Save 
Fuel Costs 


Seal up every heat-wa 
crack, opened seam and 
other leak in your furnace, 


professional repair men do—with 
Smooth-On No, 1 Iron Cement. Do it 
yourself—now—and cut this winter’s fuel 
bills. You apply Smooth-On like put 


Smooth-On No. 1 in 134-0z., 7-oz. or 1 
size at your hardware store. If they haven’ 
it, write us. 


FREE Repair Handbook 


| Wallpaper Border for Nurs- 
ery. Two printed wallpaper borders for 
the nursery—depicting a circus parade and 
nursery rhymes—are offered by the Belmont 
Press, of St. Clairsville, Ohio, at about $3 
| The continuous strips are available in 


‘Soon on 
es | two colors, blue or yellow. The rhyme strip 
SMOOTH-ON oe 
THE IRON CEMENT OF 1000 uses MEME 
50 HANDY 22 ORAWER 
$0 MANY USES a hae 


AT HOME 
OFFICE AND SHOP 


etc., at your fingertips. 


Just think, 32 of 64 drawer cabinet to keep those small 
8 that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any- 
where. Send check or money order please—no C.O.D.'s. 
Prices below. Your money refunded if not satisfied. 


SPECIFICATIONS | WITH ALUMINUM 
DRAWERS 


Water Heaters. This 
timer, installed in place of the manual con- 
trol on a gas water heater, automatically 
| shuts off the gas after any set period from 
| two to 55 minutes. The maker, Erie Manu- 
facturing Co., of Milwaukee, Wis., recom- 
mends use of the timer with manufactured 
or natural gas but not with bottle gas. 
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Pot Holders Are Skid- 
ble mats, place mats, and pot 
holders of Silastic, a silicone rubber, are 
slipproof, heatproof, and  steamproof, ac 
cording to the manufacturer, Dow Coming 
Corp. The top photo demonstrates a glass 
coffee maker held securely on a slanting 
surface by one of the mats. The material 
holds its color and can be cleaned easily by 
wiping with a cloth and water, 


) be & 
Dustpan Stays Put. No stooping 
required with this dustpan made of synthe 
rubber. It is held at the proper angle on 
the floor by rubber feet that also prevent it 
from sliding. You just place the pan on the 
floor and sweep the dirt into it. The manu- 
facturer is the Wooster Rubber Co., Woos- 
ter, Ohio. 


BUILD YOUR OWN BOAT 


with EASI-BILD™ pattem Method ! 


Easy... Inexpensive... Better! You can build this 
11%4-foot boat yourself—without special tools or 
skill. Just trace pattern on wood; saw, and assemble, 
Step-by-step directions plus assembly illustrations 
make the job simple and foolproof, And with cas- 
COPHEN, cAsco’s new completely durable, water- 
proof glue, you're assured of a permanent job which 
will give you many years of trouble-free fun. 

Send for Utility Boat Pattern and colorful 32-page 
Pattern Book. Mail the coupon today. 


How to choose a glue! 


first completely durable glue available to 
home-craftsmen, 


For furniture, toys, heavy-duty home re 
strong. stainfree, moldproof, highly 
resistant CASCAMITE (Urea Resin Glue). 
Mixes quickly with cold water! 


Vor models, photo prints, labeling — general 
home. school, or office gluing. use the new 


These directions will solve your gluing problems: 

For boats, outdoor furniture, sports equipment 
clean. white, fast-setting CASCOREZ (Poly- 
Vinyl Resin Glue). Liquid, ready to use! 


—joints that must withstand outdoor exposure 
CASCOPHEN (Resorcin Resin Glue). The 
SEND COUPON FOR BOAT PATTERNS TO: > 


Casco Pattern Dept. PS-19 ! 
P.O. Box 215, Pleasantville. N.Y. {t 
Enclosed is S. for patierns checked below. | 
( ) Utility Boat, Pattern No. 8S—$1.00 | 
( ) 32-page Pattern Book, illust 94 pat. I 
tern projects —20e i} 
| 
1 
1 


Name 


Address —___ 


City 


THE BORDEN CO. - CHEMICAL DIVISION 


Makers of Casco Glues 


Zone State__ 


a | 
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Shitow 


The Home of 
Home 
Experiments 


HE first Tuesday of every month, rain or 
hine, a chap turns up in the offices of 
Porutan Sctence with a manuscript and 
some photographs in one hand and a can of 
salted peanuts in the other. Without com- 
ment, he deposits the peanuts on the desk of 
the Mechanics & Handicraft Editor. The 
editor proceeds as wordlessly to read the 
manuscript and look at the pictures. It is 
always a race to see whether the editor or 
his visitor will yet the most of the peanuts. 

Conversation is necdless, because the pea- 
nut vendor has been going through this rou- 
tine for the last dozen years. He is Ken 
Swezey, author of scores of highly popular 
PS articles on home demonstrations of basic 
science. This month he wrote and illustrated 
Focusing Your Interest” (p. 235). Last 
month he took apart a glass of milk. Next 
month he will tell about cold light 

Ken Swezey is a burly fellow who was 
horn—and still lives—in Greenpoint, Brook- 
lyn. He has been selling articles on science 
since his grammar-school days. His first, 
written when he was 11, told how to make 
a wet cell, It brought him $2. 
sa youngster, one of his heroes was 
Nikola la, the electrical genius. Swezey 
was 17 when he scraped up an acquaintance. 
Their close friendship lasted until Tesla’s 
death a few years ago. Troubled hy public in- 
difference to Tesla in his later years, Swezey 
stage-managed a celebration of the inven- 
tor’s 75th anniversary that snowballed into a 
world-wide affair. Not long ago the executor 
of Tesla’s estate assigned Swezey the task of 
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Ken Swezey 


sifting the inventor's trunkfuls of notebooks 
for publication. 

Swezey is the editor of a book in his own 
right—“After-Dinner Science,” published re- 
cently by Whittlesey House, Albert Einstein 
wrote Swezey that he found it interesting, 
and added . Ladmired very much the 
experiment about Archimedes’ principle; it 
was quite new to me.” Much of the book 
made up of material that first appeared in 
Poruian Scizxce. Many of the photographs 
(which Swezey shot himself) were recently 
featured in Life. i 

Publications in South 
regularly reprint Swezey’'s home experiments 
from PS. College professors incorporate his 
demonstrations in physics lectures. John 
Kieran, the radio wit and encyclopedist, 
Lenox Lohr of the Chicago Museum of Sci- 

nee and Industry, and Fred Whipple, the 
astronomer, have complimented Swezey on 
n. That his appeal is not only to long- 
howev pn be attested by PS edi- 
tors. When the pressure for space in the 
magazine occasionally squeezes out “Home 
Experiments,” a batch of short-tempered let- 
ters warns us not to let it happen agai 

How does Swezey make science popular? 
His skill lies in translating an abstraction into 
a graphic image. He strips the mystery from 
a perplexing principle and dresses it in 
everyday garb by demonstrating it with 
common utensils. Tt’s a neat trick if you ean 
do it. Ken Swezey can. 


The Sditora 


Amerie «d Sweden 


This one 


HYW8-Y01-L3RN 


Mt 


200K. DAD. \T ONLY COSTS JIMMY $10 A YEAR 
7 TO RUN HIS WA/ZZER nts 


a] 
rm IS THAT RIGHT, JIMMY 72H 


{ ONvy 25¢ A WEEK! 


( SAY, THATS A GOOD IDEA FOR RUNNING ) | you DONT W HAVE TO Buy ME A NEW BIKE 
ERRANDS AND TRAVELING TO SCHOOL EITHER, DAD 4 


P THATS RIGHT, MR HOLMES. 


WITH WHIZZER DOING THE AWHIZZER CAN BE PUT RIGHT 


WORK. YOU REALLY Go PLACES i ON BILUS BALLOON TIRE BIKE 
<i S 2 
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17§ WISE 70 60 WHIZZER 


Federol Tex Included. F.0. 8, Pontior, Mich 
Twist-Grip Controls 
Chrome Trim 


‘Steel Cable Core Notched 
V-belt Drive 


2% h.p. up to 35 m.p.h. 
3800 Whizzer Dealers coast 
fo coost 


Whizzer Motor Company, Pontiac, Michigan, for free literature, or send 25¢ for a 20-poge illustrated booklet. 
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A Few of the Many 
Operations You Can Perform 


TURNING 


This South Bend 9” Precision Lathe is the basic tool for your 
shop. It enables you to perform accurately the same full range 
of operations done on South Bend Lathes in industry. Also, 
operations ordinarily performed on other machine tools are 
made possible through the use of efficient attachments. You 
get more for your money in a South Bend 9” Lathe. 

Write for Catalog 9-F or see local distributor —look under 
“Machine Tools” in your classified telephone directory. 
NEW 14” DRILL PRESS —a ruggedly built tool unsurpassed for accu- 
racy and dependability. Prices start at $129.30, f.0.b. factory with 4 h.p., 
1 ph., 60 cy., 115 v. motor and built-in light. Write for Catalog No. 400. 


@ on™ BEND LATHE WORKS 
i Building Better Tools Since 1906 


456 EAST MADISON STREET, SOUTH BEND 22, INDIANA 


mie exiNDING. TAPER TURNING: WOOD TURNING 
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EVERYTHING y: 
your home—repairs, al 


COMPLETE INFORMATION O 
BIG —AUTHORITATIVE —T 


‘Turn to this comprehensive HANDBOOK with confidence. You will find 
its helpful pages crammed with the latest, most efficient and workman 
like ways of doing every kind of job about the home and in the home 
workshop. Carpentry, metal work, electrical work, plumbing, masonry, 
painting and decorating—all explained by master craftsmen. The mo: 
detailed information about how to choose, repair, and apply the right 
materials in the right places. 


PAINTING os 
DECORATING 
OODWORKING 
ETALWORKING 

PLUMBING 

MASONRY 


hotavater heater, radiator, 


nd 
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a leaky fauootn ar 
Tepalf or replace a faulty nection of pipe 


jl 
ting to, wéod, Emeka 
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‘and tbeapensively 


‘The many varieties of w 
ta gualtice, ind 


‘OF repale jobs and tiew projects are fully 
piss veith dlagrasma wisi every fact 
You bed to get the best Fests 


In assembling a plting 9 
Mold plumbing. ‘projets 


p 
{feat job the nome mechanle 
fake around the house or ia the Home 
‘Workshop. “Principles "of electricity 


‘Accept this helpfal 
var compliments —it 
u time, money and 


‘out and mail this postcard! 


30_DAY SMOKING TEST 
proves CAMEL MILDNESS! 


Ina recent test, hundreds of 
men and women all across 
the country ... . of all ages and oc- 
cupations ... were closely ob- 
served as they smoked Camels— 
and only Camels—for 30 consecu- 
tive days. And they smoked on 
the average of one to two pack- 
ages a day, But only Camels! 


Every week their throats 
were examined by noted 


specialists —a coral of 2470 
examinations. And among all 
these smokers, these throat spe- 
ialists found not one single case 
of throat irritation due to smok- 
ing Camels! 


3 Bo prove it yourself, In 

your"T-Zone"—T for Taste 
and T for Throat. Let YOUR 
OWN ‘TASTE tell you about the 
fall, rich flavor of Camel's choice 
tobaccos, Let YOUR OWN 
THROAT tell you the story of 
Tamel's cool mildness. Yes, prove 
for yourself that there’s 


According to. 
Nationwide survey: 


MORE DOCTORS 


SMOKE CAMELS 


“Vou are tat eunvineed that 
re the mildent cigarette youbaye ever ameked, 


‘iat eiparette they 
rend sme 
a6 Canvel! 


